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PROTEASE INHIBITORS 

FIELD OF THE INVENTION 

This invention relates in general to heterocycleketohydrazide protease inhibitors, 
5 particularly such inhibitors of cysteine and serine proteases, more particularly compounds 
which inhibit cysteine proteases, even more particularly compounds which inhibit cysteine 
proteases of the papain superfamily, yet more particularly compounds which inhibit 
cysteine proteases of the cathepsin family, most particularly compounds which inhibit 
cathepsin K. Such compounds are particularly useful for treating diseases in which 
10 cysteine proteases are implicated, especially diseases of excessive bone or cartilage loss, 
e.g., osteoporosis, periodontitis, and arthritis. 

BACKGROUND OF THE INVENTION 

Bone is composed of a protein matrix in which spindle- or plate-shaped crystals of 

1 5 hydroxyapatite arc incorporated. Type I Collagen represents the major structural protein of 
bone comprising approximately 90% of the structural protein. The remaining 10% of 
matrix is composed of a number of non-collagenous proteins, including osteocalcin, 
proteoglycans, osteopontin, osteonectin, thrombospondin, fibronectin, and bone 
sialoprotein. Skeletal bone undergoes remodeling at discrete foci throughout These 

20 fori, or remodeling units, undergo a cycle consisting of a bone resorption phase followed 
by £ rhase of bone replacement. 

Bone resorption is carried out by osteoclasts, which are raultinuclear cells of 
hematopoietic lineage. The osteoclasts adhere to the bone surface and form a tight sealing 
zone, followed by extensive membrane ruffling on their apical (i.e., resorbing) surface. 

25 This creates an enclosed extracellular compartment on the bone surface that is acidified by 
proton pumps in the ruffled membrane, and into which the osteoclast secretes proteolytic 
enzymes. The low pH of the compartment dissolves hydroxyapatite crystals at the bone 
surface, while the proteolytic enzymes digest the protein matrix. In this way, a resorption 
lacuna, or pit, is formed. At the end of this phase of the cycle, osteoblasts lay down a new 

30 protein matrix that is subsequently mineralized. In several disease states, such as 
osteoporosis and Paget' s disease, the normal balance between bone resorption and 
formation is disrupted, and there is a net loss of bone at each cycle. Ultimately, this leads 
to weakening of the bone and may result in increased fracture risk with minimal trauma. 
Several published studies have demonstrated that inhibitors of cysteine proteases 

35 are effective at inhibiting osteoclast-mediated bone resorption, and indicate an essential 
role for a cysteine proteases in bone resorption. For example, Delaisse, et a/., Biochem. J., 
1980, /92, 365, disclose a series of protease inhibitors in a mouse bone organ culture 
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system and suggest that inhibitors of cysteine proteases (e.g., leupeptin, Z-Phe-Ala-CHN2) 
prevent bone resorption, while serine protease inhibitors were ineffective. Delaisse, et aL t 
Biochertu Biophys. Res. Commun., 1984, 125, 441, disclose that E-64 and leupeptin are also 
effective at preventing bone resorption in vivo* as measured by acute changes in serum 
5 calcium in rats on calcium deficient diets. Lerner, et aL, J. Bone Mm, Res., 1992, 7, 433, 
disclose that cystatin, an endogenous cysteine protease inhibitor, inhibits PTH stimulated 
bone resorption in mouse calvariae. Other studies, such as by Delaisse, et aL, Bone, 1987, 
8, 305, Hill, et aL, /. CelL Biochem., 1994, 56, 1 18, and Everts, et aL, J. Cell Physiol, 
1992, 150, 221, also report a correlation between inhibition of cysteine protease activity 

10 and bone resorption. Tezuka, et al., /. Biol Chem., 1994, 269, 1 106, Inaoka, et al, 

Biochem. Biophys. Res. Commuru, 1995, 206, 89 and Shi, etaL, FEBSLetL, 1995, 357, 129 
disclose that under normal conditions cathepsin K (which has also been called cathepsin O), 
a cysteine protease, is abundantly expressed in osteoclasts and may be the major cysteine 
protease present in these cells. 

15 The abundant selective expression of cathepsin K in osteoclasts strongly suggests 

that this enzyme is essential for bone resorption. Thus, selective inhibition of cathepsin K 
may provide an effective treatment for diseases of excessive bone loss, including, but not 
limited to, osteoporosis, Paget's disease, hypercalcemia of malignancy, and metabolic bone 
disease. Cathepsin K levels have also been demonstrated to be elevated in chondroclasts of 

20 osteoarthritic synovium. Thus, selective inhibition of cathepsin K may also be useful for 
treating diseases of excessive cartilage or matrix degradation, including, but not limited to, 
osteoarthritis and rheumatoid arthritis. Metastatic neoplastic cells also typically express 
high levels of proteolytic enzymes that degrade the surrounding matrix. Thus, selective 
inhibition of cathepsin K may also be useful for treating certain neoplastic diseases. 

25 Palmer, et at., J. Med. Chenu, 1995, 38, 3 193, disclose certain vinyl sulfones which 

irreversibly inhibit cysteine proteases, such as the cathepsins B, L, S, 02 and cruzain. 
Other classes of compounds, such as aldehydes, nitriles, a-ketocaibonyl compounds, 
halomethyl ketones, diazomethyl ketones, (acyloxy)methyl ketones, ketomethylsulfonium 
salts and epoxy succinyl compounds have also been reported to inhibit cysteine proteases. 

30 The synthesis of azatides (polyacylhydrazides) as peptide mimetics has recently been 
disclosed by Han and Janda, /. Am. Chem. Soc. 1996, 118, 2539. 

The synthesis of N^henyl-N'-(2-phenyloxazol-4-ylcarbonyl)hydrazide, as well as 
its N-(2,4-dinitrophenyI) derivative, have been described in Afiridi, A., et al., J. Chem. Soc, 
Perkin Trans. 1, 1976, 3, 315-20. Benko, A.,et aL, Justus LiebigsAmu Chenu, 1968, 7/7, 

35 148-53 describes the preparation of N-(4-ethoxycarbonylthiazol-2-yl)-N , -[2-(4- 
pyridinyl)thiazol-4-ylcarbonyl]hydrazide. 
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Thus, a structurally diverse variety of cysteine protease inhibitors have been 
identified However, these known inhibitors are not considered suitable for use as — 
therapeutic agents in animals, especially humans, because they suffer from various 
shortcomings. These shortcomings include lack of selectivity, cytotoxicity, poor solubility, 
5 and overly rapid plasma clearance. A need therefore exists for methods of treating diseases 
caused by pathological levels of proteases, especially cysteine proteases, including 
cathepsins, especially cathepsin K, and for novel inhibitor compounds useful in such 
methods. 

We have now discovered a novel class of heterocycleloketohydrasdde compounds 
10 which are protease inhibitors, most particularly of cathepsin K. 



SUMMARY OF THE INVENTION 

An object of the present invention i s to provide h eterocycleketohvdrazide protease 
inhibitors, particularly such inhibitors of cysteine and serine proteases, more particularly 

15 such compounds which inhibit cysteine proteases, even more particularly such compounds 
which inhibit cysteine proteases of the papain superfamily, yet more particularly such 
compounds which inhibit cysteine proteases of the cathepsin family, most particularly such 
compounds which inhibit cathepsin K, aid which are useful for treating diseases which 
may be therapeutically modified by altering the activity of such proteases. 

20 Accordingly, in the first aspect, this invention provides a compound according to 

Formula I. 

In another aspect, this invention provides a pharmaceutical composition comprising 
a compound according to Formula I and a pharmaceutical^ acceptable carrier, diluent or 
excipient 

25 In yet another aspect, this invention provides intermediates useful in the 

preparation of the compounds of Formula I. 

In still another aspect, this invention provides methods of treating diseases in which 
Jj^ggg^^ by inhibiting proteases, particularly 

cysteine and serine proteases, more particularly cysteine proteases, even more particularly 

30 cysteine proteases of the papain superfamily, yet more particularly cysteine proteases of the 
cathepsin family, most particularly cathepsin K. 

In a particular aspect, the compounds of this invention are especially useful for 
treating diseases characterized by bone loss, such as osteoporosis and gingival diseases, 
such as gingivitis and periodontitis, or by excessive cartilage or matrix degradation, such as 

35 osteoarthritis and rheumatoid arthritis. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides compounds of Formula I: 

R 2 O 

R 1 W 
5 I 

wherein: 

L is C 2 .6alkyl, Ar-C^alkyl, Het-CQ^alkyl, CH(R4)NR5 R 6 CH(R 4 )Ar. 
CH(R 4 )OAr , ,orNR 4 R7 ; 

Ar is phenyl or naphthyl, optionally independently substituted by one or more of 

10 Ph-CQ^alkyl, Het-CQ^alkyU q.galkyt, Ci^aDcoxy, Ph-C 0 _ 6 alkoxy, Het-C 0 _ o alkoxy, 
OH, (CH2)i.6NR 8 R9 0(CH2)l-6NR 8 R 9 . 00 2 R\ or halogen. Two C^^l groups may 
be combined to form a 5-7 membered ring, saturated or unsaturated, fused onto the Ar ring. 
Ph may be optionally substituted with one or more of Ci^jalkyl, Ci^alkoxy, OH, (CH^i . 
6NR 8 R9 0(CH2)i^NR 8 R 9 , CO2R', or halogen. 

15 Ar' »s phenyl or naphthyl, optionally independently substituted by one or more of 

Ph-C^alkyl, Het-Co^alkyl, C^galkyl, Cj^alkoxy, Ph-C 0 _ 6 alkoxy, Het-Co^alkoxy, 
OH, (CH2)i^NR 8 R9 0(CH2)i^NR 8 R9 , or halogen. Ph may be optionally substituted 
with one or more of Cx^alkyl. C 1 ^alkoxy, OH, (CH2)l-6NR 8 R 9 > 0(CH2)i_6NR 8 R9 
CO2R, or halogen. Two Ci^alkyl groups may be combined to form a 5-7 membered ring, 

20 saturated or unsaturated, fused onto the Ar* ring. 

Het is a stable 5- to 7-membered monocyclic or a stable 7- to 10-membeied 
bicyclic heterocyclic ring, which is either saturated or unsaturated, and which consists of 
carbon atoms and from one to four heteroatoms selected from the group consisting of N, O 
and S, and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the 

25 nitrogen heteroatom may optionally be quaternized, and including any bicyclic group in 
which any of the above-defined heterocyclic rings is fused to a benzene ring. The 
heterocyclic ring may be attached at any heteroatom or carbon atom which results in the 
creation of a stable structure, and may optionally be substituted with one or two moieties 
selected from the group consisting of Ph-C^alkyl, Het<^g alkyl, Ci^alkyl Cj_ 

30 galkoxy, Ph-C^galkoxy, HeK^alkoxy, OH, (CH^ NR8r9 0(CH2)l-6NR 8 R 9 , 
°02 Rf - Two C 1 _6alkyl groups may be combined to form a 5-7 membered ring, saturated 
or unsaturated, fused onto the Het ring. Ph may be optionally substituted with one or more 
of Ci^alkyl, C 1 ^aIkoxy, OH, (CH2)i-6NR8r9, 0(CH2)i^NR8r9 C0 2 R\ or halogen. 
Preferably, such heterocycles are selected from the group consisting of the piperidinyl, 
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piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyi, 2-oxoazepinyl, 
azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, 
triazolyl, tetrazolyl, pyridyl, pyrazinyl, pryidazinyl, pyrimidinyl, triazinyl, tetrazinyl, 
oxazolidinyl, oxazolinyl, oxazolyl, isothiazolyl, isoxazolyl, morpholinyl, thiazolidinyl, 
5 thiazolinyl, thiazolyl, quinuclidinyl, indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, 
benzopyranyi, benzoxazolyU furyl pyranyl, tetrahydxofuryl, tetrahydropyranyl, thienyl, 
benzoxazolyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, thiadiazolyl, and 
oxadiazolyl rings. 

W is C(0) or SO2; 

10 X, Y, and Z are independently N, O, S or CR 10 , provided that at least two of X, Y 

and Z arc heteroatoms and at least one of X, Y and Z is N, or one of X, Y and Z is C=N, 
C=C or N=N and the other two are CR 1 0 or N, further provided that at least two of X, Y 
and Z are N; 

— indicates a single or double bond in the five-raembered heterocycle; 
15 R\ R*. R2 r5, r8, R 9 R 10 f ^ R 12 ^ independently H, C^galkyl, C 2 . 

galkenyl, Ar-Co^alkyl, or Het-CQ^alkyl; 

R 3 is C3^alkyl, Ar, Het, CH(Rl *)Ar, CH(RH)OAr, NRl 1r12 
CH(R l l)NR 12 Rl3; or 

Y-'X 

> 

20 R 4 , R* K and R 15 are independenUy H, C^galkyl, C 2 -6alkenyl, C^cycloalkyl- 

Q)-6-alkyl, Ar-Co^alkyU or Het-C(>^alkyl; 

R 7 is Ci^alkyl, Ci.galkenyl, C3_ 6 cycloalkyl-Co^-alkyl, Ar-CQ^alkyl, or Het- 
Co-galkyl; R 4 and R 7 may be combined to form a 3-7 membered monocyclic or 7-10- 
membered bicyclic caibocyciic or heterocyclic ring, optionally independently substituted 
25 with 1-4 of Cx.galkyl, Ar-Co^aDcyl, Het-Co^alkyl, C 1 ^alkoxy, Ar-C^galkoxy, Het-CQ- 
6alkoxy, OH, (CH2)i^NR 8 R 9 . or 0(CH2)i^NR 8 R 9 ; 

R 6 and R 13 are R 14 R 14 C(0), R 14 C(S). R 14 OC(0), or 
R 14 OC(0)NR 9 CH(R 15 )(CO); and 

R*4 is C^galkyl, C2-gaIkenyU Ar-Co_galkyU or Het-Co^alkyl. 



30 



Compounds of Formula I wherein Z = N, X = S, and Y = CH (thiazolo) are 
preferred. More preferred are such compounds wherein W is C(O). Even more preferred 
are such compounds wherein R* and R^ are H. 

Yet more preferred are such compounds wherein R 3 is: 



35 
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wherein: 

R 16 is H or C i-galkyl, preferably H or Me; 
5 R 17 is Ci^alkyl, C 2 -6alkenyl, and C 3 _! icycloa!kyl-C 1 _ 6 alkyl. preferably n- 

propyl, wo-propyl, wo-pentyi, *m-butylmethyU cyclopropylmethyl, wo-butyl, n-butyl, or 
allyl; and 

R 18 is C 3 ^alkyl, OC^alkyl, Ar, Het, (XCH^Ar, or 
O(CH2>0-3 Het ' preferably 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, 

10 te/t-butoxy, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyrazinyl, 4-tert- 

butoxycarbonylbenzyloxy, 4-carboxybenzyloxy, 3-ferr-butoxycarbonyIbenzyloxy, 3- 
carboxybenzyloxy, 2-methyl-3-pyridinyimethoxy, 6-methyl-3-pyridinylmethoxy, 
benzyloxy , 2-quinoIino, 3-quinolino, 4-quinolino, 5-quinolino, 6-quinolino, 7-quinolino, 8- 
quinolino, 1-isoquinolino, 3~isoquinolino, piperidinyl, 4-methylpiperidinyl, 4- 

15 methylimidazol-5-yI, N-benzyl-pyrroiidinyl, N-methyl-pyrrolidinyl, l-benzyl-5- 

methylimidazoI-4-yl, 1-piperazinyl; 3-(2-pyridyl)benzyl t 2-methyl-3-pyridinyl, 2-methyl-4- 
pyridinyl, 6-methyl-3-pyridinyl, 4-dimethylaminobenzyIoxy, 4-(4- 
moipholinomethyl)phenyl, 5-hydroxymethylimidazol-4-yl, 5-butyl-2-pyridinyl, 4- 
fhiorophenyl, 3,4-difluorophenyl t 2-<l,8-naphthyridinyl) f or 3,4-dimethoxyphenyL 

20 Also yet more preferred are compounds of Formula I wherein Z = N, X = S, and Y 

= CH (thiazolo), W is C(0) t R* and R 2 are H, and wherein L is 4-(cis-2 t 6Klimethyl)-4- 
morpholinyl, N^yclopropylmethyl-N^-methylpropyOamino, 4-methyl-l-naphthyl, N- 
methyl-N-(2*methylpropyl)amino, 1-naphthyl 5-acenaphthyl N-cyclopropyl-N- 
cyclopropylmethylamino, N,N-bis-(2-methylpropyl)amino, Hl^^tetrahydroquinolino, 

25 N-cyclopropylmethyl-N-propylamino, N-(2-methylpropyl)-N-phenylamino, 2-raethoxy-l- 
naphthyi, 2-benzyIoxyphenyl, 2-benzyioxy-l-naphthyl, 9-pbenanthrenyl, 9-anthracenyl, 
phenyl, 2-(4-rm-butoxycarbonyl)benzyIoxyphenyl t 2-<4-caiboxybenzyloxy)phenyl, N- 
cyclopropylamino, 8-quinolino, N,N-bis-(cyclopropylmethyl)amino t 4-(2,2- 
dimethylaminoethoxy)-l-naphthyU or l^-benzyloxycaibonylamino>3-methylbutyl. 

30 

The following compounds are particularly preferred embodiments of the present 
invention: 

N-[2<cis-2,6^Iimetfayl^morph^ 
pyridinylmethoxycarbonyl)-L-leucmyl]hydrazide; 
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N-[2-[NK^clopropylmethyl-N^ 
pyndinylmethoxycarbonyl)-L-leucinyI]hydrazide; 
N-[2<4-methyl-l-iraphthyl)t^^ 
leucinyljhydiaztde; 
5 N-[2-[N-methyl-NK2-methylpropyl)amino]thia^ 
pyridinylmethoxycarbonyI>L-leucinyI]hydrazide; 
N-[2^1<iaphthyl)thiazoi^ 
leucinyl]hydrazide; 
N-[2<l-naphthyl)thiazol^ 
10 leucinyljhydrazide; 

N-[2^5-acenaphthyl)t^ 
leucinyl]hydrazide; 

N-[2-[N^yclopropylmethyl-NK2-methylpropyl)amino]th^ 

methyl-NK4-pyridinyln^ 
15 N-[2^^clopropyl-N^clopn>py^ 

pyridinylmethoxycarbonyl)-L-leudnyl]hydrazide; 

N-[2-[N^yclopropylmethyl-N-(2-metbylpropyI)amm 

pyndinyliDethoxycarbonyl)-I^leucinyl]hydiazide; 

N-[2-[N^clopropylmetty^^ 
20 pyriddnylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2-[NK7clopropylmediyl-N^ 

methyl-NK3-pyridinylmethoxyatfbonyI)-L4eucinyl] 

N-[2-(N^clopropyM^clopro^^ 

pyridinyln^thoxycarbonyI)-L-leucinyl]hydrazide; 
25 N-[2-(N^yclopropyl-N^clopr^ 

(4-pyridinylmethoxycarbonyI)-I^leudnyl]hydrazide; 

N-[2-[NJ^-bisK2-methylpropyl)amino]thiazol^ 

pyridinylmethoxycaifoonyl)^ 

N-[N-(4-pyridinylme^ 
30 tetrahydroquinolino)]thiazol^ylcaibonyl]hydrazi^ 

N-[2-|N-methyI-NK2-n^ylpropyl)amino]thiazol^y 

phenyI)phenylpent-4-enoyI]hydrazide; 

N-[2-[N,N-bis^2-methylpropyl)an^ 

pyridinylmethoxycarbonyl>L-leucinyl]hydrazi(ie; 
35 N-[2^-cyclopropyl-N^clopropylme%lamino 

(3-pyridinylntethoxycarbonyl)-L-leucinyl]hydrazide; 
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N-[2-(N^yclopropyImethyl-N-prop^ 

pyridinylmethoxycart>onyl)-MeucinyI]hydiazide; 

N42-[N-mcthyl-NK2-me%lpropyI)amino]thiazoI^ 

phenyl)phenylpentanoyl]hydrazide; 
5 N-[NK2-methylpropyI>N^3-p^ 

ylcarbonyl]hydrazide; 

N-[4-raethyl-2K3-phenyl)ph^^ 

ylcaibonyl]hydrazide; 

N-[4-methyl-2-(3-ph^ 
10 phenylamino]thiazoI-^ylcarbonyl]hydrazide; 

N-[2K2-methoxy-l-raph^ 

leucinyl]hydrazide; 

N42^2-benzyIoxyphenyl)thiazd^ 

phenyI)phenylpentanoyl]hydrazide; 
15 N-[2<2-benzyloxy-l-naphtM^ 

L-leucinyl]hydrazide; 

N-[2-[NJ^bis^2-methy^^ 

pyridinylmethoxycarbonyI>I^leucinyI]hydrazide; 

N^2K9-phenanthrenyl)th^ 
20 leucinyljhydrazide; 

N-[2-(9-anthi^nyl)th^ 

leucinyljhydrazide; 

N-[2-[NJN-bis<2-methylpr^ 

ieucinyl)ydrazide; 
25 N-[2-[N^-bis<2-m^ 

N-[2^1-naphthyl)thiaro^^ 

Ieucinyl]hydrazide; 

N42-[NJ^bis<2-methyIpropyl) 

leucinyl)hydrazide; 
30 N-[2-[NJ*-bis<2-me%l^^ 

L-leucinyl]hydrazide; 

N-[N^-bisK2-methylptDpyl)caibamoyl]-N , -[2-^ 
phenylamino]thiazol-4-ylcarbonyl]hydrazide; 
N-(2-phenyIthiazrt^ 
35 Ieucinyl]hydrazide; 

N-[2-[2<4-ten-butoxycaibonyl)benzyIoxyphenyl]thiazol^ 
pyridfoyimethoxycart>onyl^^^ 

8 
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N-[2-[2K4-cariwxybei^^ 

pyridinylmethoxycarbonyl)-L-leucinyl]bydrazide; 

N-[NK4-terr-butoxyc^ 

N-phenylamino]thiazol^yIcarbonyl]hydrazi(ie; 
5 N-[2-[N^-bis<2Hmethylpropy^ 

butoxycaibonylben2yloxycarto^^ 

N-[NK4Kartoxybenzyloxycaib^ 

phenylamino]tMazol^ylc^utonyl]hydrazide; 

N<N-benzyloxycaionyl-L-leucinyI)-N , -[2-[2-(4-tert- 
10 butoxycarbonyl)benzyloxyphenyI]^ 

N-(N-benzyloxycaronyI-W 

ylcaibonyl]hydraztde; 

N-[N<6-methyl-3-pyridroylra^ 

ylcarbonyl]hydrazide; 
1 5 N-(N-benzyloxycarbonyl-L-Ieuciny l>N*-[2-(N-cycIopropy 1-N- 

cyclopn>pylmethylamino)thiazol-^ylcaibonyI]hydrazide; 

N42KN^yclopropyl-N^clopro 

pyridinylmethoxycarbonyI)-I^leucinyl]hydrazide; 

N-[2-(N^clopropyl-N^clopropylnietbylamino)tMazol^ 
20 pyridinybnetboxycarbonyI)-L-ieucinyl]hydra2ide; 

N-(N-re/t-butoxycarbonyl-L-leucinyl)-N , -[2^-^yclopropyl-N- 

cyclopropylmethylamino)thiazol^ylcarbonyl]bydrazide; 

N-[2-(N-cyclopropyi-NK;yclopropylra^ 

(2-pyridinylmethoxycarbony^^^ 
25 N-[2-(2-benzyloxyphenyl)thiazol^ylcarbonyl]-^-[N-(6-methyl>3- 

pyridinylmetboxycaiix)nyl)>L-Ieucinyl]hydrazide; 

N-[2K2-benzyloxyphenyI)thiazol^ylcaibonyl]-^-[N-(2 

pyridinylmethoxycarbonyl)-L«leucinyI]hydrazide; 

N-[2-[N-metbyl-N-(2-^ 
30 pyridinylmethoxycarbonyl^L-leucinylJhydrazide; 

N-[2-[N-me%l-N<2-methy^ 

leucinyl]hydrazide; 

N-[2-(N^yclopropyl-N^^ 

Lrleucinyl)hydrazide; 
35 N-[2^^clopropyl-N^yciopropylmethylanim 

pyridioylmethoxycaibonyi)-I^leucinyl]hydiazide; 
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N-[2-[N^yclopropyI-N-(2-n^ 
difluorobenzoyl)- L-b-cyclopropylalanyl]hydrazide; 
N-[2-[NK;yc!opropyI^ 
flluorobenzoyl)-L-leucinyl]hydrazide; 
5 N-[N-(5-butylpicolinoylH^leu^ 

cyclopropylmethylamino)thia2»l^yIc^onyl]hydrazide; 
N-[2-[N^clopropyl-N<2-mefcy^ 
dimethoxybrazoyl)-L-leucinyl]hydraztde; 
N-[2-[N^yclopropyl-N^2-m^ 
10 difluorobenzoyI)-L-b-/erf-butylalanyl]hydrazide; 
N-[2-[N^ciopropyl-N<2-m^ 
dimethoxybenzoyI)-L-b-rert-butylalanyl]hydra2ide; 
N-[NK5-butylpicoIinoyi)-L-b-te^^ 

cyclopropylmethylarjMno)thia^ and 
15 N-[2-[N^yclopropyl-N-(2-me^ 

methylpicolinoyI)-L-b-terr-butylaIanyl]hydra2ide. 



... 22. A pharmaceutical composition comprising a compound according to Claim 1 and a 
pharmaceutical^ acceptable carrier, diluent or excipient. 

20 

23. A pharmaceutical composition comprising a compound according to Claim 2 1 and 
a pharmaceutical^ acceptable carrier, diluent or excipient. 

24. A method of inhibiting a protease selected from the group consisting of a cysteine 
25 protease and a serine protease, comprising administering to a patient in need thereof an 

effective amount of a compound according to Claim 1. 

25. A method of inhibiting a protease selected from the group consisting of a cysteine 
protease and a swine protease, comprising administering to a patient in need thereof an 

30 effective amount of a compound according to Claim 21 . 

26. A method according to Claim 24 wherein said protease is a cysteine protease. 

27. A method according to Claim 25 wherein said protease is a cysteine protease. 

35 

28. A method according to Claim 26 wherein said cysteine protease is cathepsin K. 
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29. A method according to Claim 27 wherein said cysteine protease is cathepsin K. 

30. A method of treating a disease characterized by bone loss comprising inhibiting 
said bone loss by administering to a patient in need thereof an effective amount of a 

5 compound according to Claim 1 . 

31. A method according to Claim 30 wherein said disease is osteoporosis. 

32. A method according to Claim 30 wherein said disease is periodontitis. 

10 

33. A method according to Claim 30 wherein said disease is gingivitis. 

34. A method of treating a disease characterized by excessive cartilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 

15 administering to a patient in need thereof an effective amount of a compound according to 
Claim 1. 

35. A method according to Claim 34 wherein said disease is osteoarthritis. 

20 36. A method according to Claim 34 wherein said disease is rheumatoid arthritis. 

37. A method of treating a disease characterized by bone loss comprising inhibiting 
said bone loss by administering to a patient in need thereof an effective amount of a 
compound according to Claim 2 1 . 

25 

38. A method according to Claim 37 wherein said disease is osteoporosis. 

39. A method according to Claim 37 wherein said disease is periodontitis. 

30 40. A method according to Claim 37 wherein said disease is gingivitis. 

41 . A method of treating a disease characterized by excessive cartilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 
administering to a patient in need thereof an effective amount of a compound according to 
35 Claim 21. 



42. 



A method according to Claim 41 wherein said disease is osteoarthritis. 
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43. A method according to Claim 41 wherein said disease is rheumatoid arthritis. 

44. A method for preparing compounds according to Claim 1 , comprising the step of 
5 reacting an intermediate: 

L^- Z ^CONHNH 2 
X-'Y 

with a carboxy lie acid, R 3 CC>2H, and a peptide coupling reagent in an aprotic solvent. 

10 

45 . A method according to Claim 44 wherein said peptide coupling reagent is 
EDC*HCI/l-HOBT when a carboxylic acid is used. 

46. A method according to Claim 45 wherein said aprotic solvent is DMF. 

15 

47. A method for preparing compounds according to Claim 1, comprising the step of 
reacting an intermediate: ........ ........ .... 

L^. Z ^CX)NHNH 2 
X-'Y 

20 with a carbamoyl chloride, R 3 COCU and triethylaraine in methylene chloride. 

48. A method for preparing compounds according to Claim 1, comprising the step of 
reacting an intermediate: 

L-^-?^ CONHNH 2 
25 X-Y 

with a sulfonyl chloride, R 3 SC>2C1, and NMM in CH2CI2. 

49. Use of a compound according to any one of claims 1 to 21 in the manufacture of a 
medicament for use in inhibiting a protease selected from the group consisting of a cysteine 

30 protease and a serine protease. 

50. A use according to Claim 49 wherein said protease is a cysteine protease. 

51. A use according to Claim 5 1 wherein said cysteine protease is cathepsin K. 
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52. Use of a compound according to any one of claims 1 to 21 in the manufacture of a 
medicament for use in treating a disease characterized by bone loss. 

5 53. A use according to Claim 52 wherein said disease is osteoporosis. 

54. A use according to Claim 52 wherein said disease is periodontitis. 

55. A use according to Claim 52 wherein said disease is gingivitis. 

10 

56. Use of a compound according to any one of claims 1 to 21 in the manufacture of a 
medicament for use in treating a disease characterized by excessive cartilage or matrix 
degradation. 

15 57. A use according to Claim 56 wherein said disease is osteoarthritis. 

58. A use according to Claim 56 wherein said disease is rheumatoid arthritis. 
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Piroaration of N42-H -naphtha 

5 

Following the procedure of Example 59(a)-59(c), except substituting picolinic acid 
for8-quinolinecaxboxylic acid in step (d), the title compound was prepared as a white solid 
(0.086 g, 54%). MS (ESI): 488.3 (M+H)+. 

10 Exam pfc 62 

Preparation of N-fN-(3>cart)OXvben2vloxvcart)onvlVL-leucinvll-!sr 42-fNw:vclopropyI-N- 
cvclopropvlmethvlamino)thia2ol-4-vlcarfaonv l1hvdrazide 

1 5 Following the procedure of 4(c) t except substituting N-[N-(3-fert- 

butoxy«ut>onylbenzyloxycaAonyl^^ 

cyclopropylmethylamino)thiazol^ylcarbonyl]hydrazide for N-Methyl-N-<4- 
pyridinylmethoxycarbonyl)-L-leucine teitbutoxycarbonyl ester, the title compound was 
prepared as a white solid (21 mg, 93%). MS (ESI): 544.3 (M+H)+ 

20 

Example 63 

Preparation of N-tt-n-naphthvnthiazol^vlc^ ~ 
Iqitinyllhydrqzide 

25 

Following the procedure of Example 59(a)-59(d), except substituting 2- 
quinolinecarboxylic acid for 8-quinolinecarboxy lie acid in step (d), the title compound was 
prepared as a white solid (0.123 g, 80%). MS (ESI): 538.2 (M+H) + . 

30 pxarpplg 64 

Preparation of N42-( l-naphthvnthiara>l^vlc^^ c 
|qtipiriynhy4mzidfi 

35 Following the procedure of Example 59(a)-59(d), except substituting 3- 

quinolinecarboxylic acid for 8-quinolinecarboxy lie acid in step (d), the title compound was 
prepared as a white solid (0.109 g, 77%). MS (ESI): 538.2 (M+H)+. 
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Example 

Preparation of N-f2-( l-naphthvl)thiazol-4-vlcarto^ 

Following the procedure of Example 59(a)-59(d), except substituting 1- 
methylpiperidine-4-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.059 g, 45%). MS (ESI): 508.2 (M+H)+ 

10 

Example ffi 

Preparation of N42-0-naphthvmhia^ 
)eucmyHhy<foffidfi 

15 

Following the procedure of Example 59(a)-59(d), except substituting 4- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
. . . . prepared as a white solid (0.096 g, 68%). MS (ESI): 538.3 (M+H)+ 

20 Example 67 

Preparation of N>f2^1-naphthvl>thia2ol^vlcarbonv11^rN^5^ uinolinovn-L> 
>eucinylll)iyiiraatfe 

25 Following the procedure of Example 59(a)-59(d), except substituting 5- 

quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.089 g, 63%). MS (ESI): 5383(M+H)+ 



30 



Example 68 

Preparati on of N^Wnaph^ 
kwcjinyllhydrazidfi 

Following the procedure of Example 59(a)^59(d) t except substituting 7- 
35 quinolinecaiboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.106 g, 75%). MS (ESI): 538.2 (M+H)+ 
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Preparation of N42^lHnaphthvnth ^ 

jeucfrynfryfeirte 

5 

Following the procedure of Example 59(a)-59(d), except substituting 6- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.1 1 1 g, 79%). MS (ESI): 538.2 (M+H)+ 

10 Example 70 

Preparation of N-fN^ 
ylcftriwwllhydragifc 

15 Following the procedure of Example 59(a)-59(d), except substituting 1- 

isoquinolinecaiboxylic acid for 8-quinolinecarboxy lie acid in step (d), the tide compound 
was prepared as a white solid (0.076 g, 54%). MS (ESI): 538.2 (M+H)+ 

Example 71 

20 

Preparation of N-rN^3-isoQuinolinovlVI^leucinv11-N^ r2^1-nap hthvnthi a z^1-4- 

YlaMbonyllhy^ra^dP 

Following the procedure of Example 59(a)-59(d), except substituting 3- 
25 isoquinolinecarboxylic acid for 8-quinolinecarboxy lie acid in step (d), the title compound 
was prepared as a white solid (0.055 g, 39%). MS (ESI): 538.2 (M+H)+ 

Exiwnplg 7? 

30 PrPiwratipn of N-rN-(4-niethvliim 

naphthvnthiazol^vlcarbonvllhvdrazide 

a) 4-methylimidazole-5-carboxylic acid 

Following the procedure of Example 1(g), except substituting ethyl 4- 
35 methylimidazole-5-carboxylate for N<4-pyridinylmethoxycarbonyI)-L-leucine methyl 
ester, the title compound was prepared as a white solid (0.428 g, 52%). MS (ESI): 126.8 
(M+H)+ 
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b) N-[N-(4-methylim^ 
yicarbonyljhydrazide 

FoUowing the procedure of Example 1(h), except substituting N-CI^Ieucinyl^N'- 
5 [2^l-naphthyl)thiazol-^ylcaibonyl]hydraade for N-[2-(cis-2,6-<limethyI-4- 

morpholino)thiazol-4-ylcarbonyl]hydrazide and 4-methylimidazole-5-carboxyUc acid for 
NK4-pyridinylmethoxycarbonyI)-Meucine t the title compound was prepared as a white 
solid (0.108 g, 84%). MS (ESI): 491.3 (M+H)+. 

10 Example 73 

Preparation of N^-benzvl-L-prolinv^ 
vlq^nynMrrafle 

15 Following the procedure of Example 59(a)-59(d), except substituting N-benzyl 

proline for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as a 
white solid (0.075 g, 50%). MS (ESI): 570.2 (M+H)+ 

Emmple74 

20 

Preparation of N-rN-n-benzvl-5-methvlim 
naphthvnthiazol-4-vlcarbonv11hyHniTiH f 

FoUowing the procedure of Example 72(a)-72(b), except substituting l-benzyl-5- 
25 methylimidazole-4-carboxylic acid for 4-methy Iimidazole-5-carboxylic acid in step (a), the 
tidecompoumlwasprq>aredasawhitesoUd(0.115g,75%). MS (ESI): 581.1 (M+H) + . 
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Example 75 

Preparation of N-fN^^ 
ylcarbonyllhvdrazide 

5 

a) 4~cy ano-2-methylpyridine 

To neat picoline N-oxide (10.0 g, 91.7 mrool) at room temperature was added 
iodoethane (51.5 g, 330 mmol) dropwise. After standing for 24 h, the salt was filtered off 
and washed with ether. The solid was dissolved in ethanol/water (70 mIV30 mL) and 

10 potassium cyanide (1 1.0 g, 172 mmol) in water (31 mL) was added dropwise over 100 min 
at 48-50 °C. After the addition was complete, the solution continued stirring at the same 
temperature for 30 min. The solution was then extracted with chloroform. The organic 
layer was washed with brine, dried (MgSC>4) f filtered and concentrated. Hie residue was 
purified by column chromatography (silica gel, ethyl acetate/hexane) to yield the title 

15 compound as a pale yellow oily solid (3.9 g, 36%). MS (ESI): 1 1 8.8 (M+H)+ 

b) 2-roethylpyridine-4-carboxy lie acid 

The compound of Example 75(a) (0.300 g, 25 mmol) was dissolved in 
concentrated hydrochloric acid (3 mL). After stirring at reflux for 18 h, the solution was 
20 concentrated to yield the title compound as a white solid (0.342 g, 100%). MS (ESI): 
137.8 (M+H)+ 

c) N-fN^S-methyiisoniTOtinoyl^L-leudnyl^N'-fZ-tl-naphthylJthiazol-^ 
ylcarbonyl]hydrazide 

25 Following the procedure of Example 1 (h), except substituting N-(L-leucinyl)-N^ 

[2-(l-naphthyl)thiazol-4-ylcarbonyl]hydrazide for N-[2-(cis-2,6Klimethyl-4- 
morpholino)thiazol-4-y!carbonyl]hydrazide and 2-methy lpyridine-4-carboxylic acid for N- 
(4-pyridinylmethoxycarbonyI)-Heucine, the title compound was prepared as a white solid 
(0.095 g, 72%). MS (ESI): 5022 (M+H)+. 

30 
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Example 76 

Preparation of N42-m-cvcloDronv1ainino^thiazol-4-vlcaitOTn V l1-N , -rN-r'>- 
Dvridinvlmethoxvcaifeonvn-L-leucinvllhvdrazide 

5 

Following the procedure of Example l(a>l(h), except substituting 
cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and 2-pyridylcarbinol for 4- 
pyridylcarbinol in step (0, the title compound was prepared as a white solid (140 mg, 50%). 
MS (ESI): 447.3 (M+H) + . 

10 

Example 77 

Preparation of N-fN-i"2-ben20xa2olvlV.L-leucinvn-N , -r2-fl-n«p hthvl'>thiazn1-4- 
ylcaibonynhydrazide 

15 

A solution of the compound of Example 59(c) (100 mg, 0.26 mmol), 2- 
chlorobenzoxazole (40.2 mg, 026 mmol, 0.03 mL) and triethylamine (26.5 mg, 0.26 mmol, 
0365 mL) in 1:1 THF/methanol (1 mL) was heated at 60 °C for 48 h. The solution- was 
diluted with ethyl acetate, washed with saturated aqueous NaHCCfy water (2 X) and 
20 saturated brine, then dried (MgSO^ filtered and concentrated. The residue was purified 
by flash chromatography on 4 g of 230-400 mesh silica gel, eluting with 1 : 1 ethyl 
acetate/hexanes, to give the title compound as a pale yellow solid (50.2 mg, 38%). MS 
(ESI): 500.2 (M+H)+. 

25 E?fflniple78 

Preparation of N-^N^benzvloxvcarbonvI-T^leudTivlVN^ri^fN N-h^^9- 
methvlpropvnaminoloxazol^yl caibonYllhvdrazide 

30 a) N ,N-diisobutylurea 

A solution of diisobutylamine (4.5 g, 34.8 mmol, 6.08 mL) and chlorosulfonyl 
isocyanate (4.93 g, 34.8 mmol, 3.03 mL) in THF (200 mL) was allowed to stir at room 
temperature for 20 mm, then water (10 mL) was added and the solution was allowed to stir 
at room temperature for 17 h. The solution was concentrated, the residue was redissolved 

35 in ethyl acetate, washed with water, saturated aqueous NaHCC>3 811(1 saturated brine, then 
dried (MgS04), filtered and concentrated to give the title compound as a colorless oil 
which crystallized upon standing (6.0 g, 100%). MS (ESI): 173.3 (M+H)+ 
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b) N-(N-berayloxycartony^ 
ylcarbonyl]hydrazide 

Following the procedure of Examples 1(c)- 1(d) and 1(h), except substituting NJsT- 
S diisobutylurea for cis-2,6Klimethyl-4-morpholinothiourea in step (c) and N- 

benzyloxycarbonyl-L-leucine for N^4-pyridinylmethoxycarbonyI)-L-Ieucine in step (h), 
the title compound was prepared as a white solid (126 mg, 64%). MS (ESI): 502.3 
(M+H)+ 

10 Example 79 



Preparation of N42-fN<vclopropvl-N^2-mett^ 
rN-(2-Pvridinvlmethoxv^^ 

IS a) N-cyclopropyl isobutylamine 

Following the procedure of Example 9(a), except substituting isobutyraldehyde for 
cyclopropane carboxaldehyde, the title compound was prepared as a colorless oil (1.9 g, 
58%). MS (ESI): 113.9(M+H)+ 

20 b) N42-[N^yclopropyl-N-(2-methylpropyI)amino]thiazol 
pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide 

Following the procedure of Example I(a)-l(h), except substituting N-cyclopropyl 
isobutylamine for cis-2,6-dimethylmorpholine in step (a) and 2-py ridyocarbinol for 4- 
pyridylcarbinol in step (f), the title compound was prepared as a white solid (150 mg, 69% 

25 yield). MS (ESI): 503.2 (M+H)+. 



Example 8Q 

Preparation of N-r2-fN^clopropvl-N-f2^ 
30 fN-methvl-N-(2-pvridinvlrnethoxvcariK)n^^^ 



Following the procedure of Example 4(a)-4(d), except substituting 2- 
pyridylcarbinol for 4-pyridy lcarbinol in step (a) and N-cyclopropyl isobutylamine for N- 
methyl isobutylamine in step (d), the title compound was prepared as a white solid (85 mg, 
35 32%). MS (ESI): 517.3 (M+H)+. 
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Example 81 

Preparation of N42^1-naphthvnthiazoI^4-vlcaibonv n-N^rN-f UpiperazinecaifaonvlVT ^ 
I^nyllhytfrazjfe 

5 

a) N-[2-(l-naph%I)thiazol^yl 
piperazinecaibonyl)-I^leucinyl]hydrazide 

Following the procedure of Example 23(c), except substituting N-tert- 
butoxycaibonylpiperazine for N-(3-phenyl)phenyl isobutylamine, the title compound was 
10 prepared as a white solid (13 1 mg, 85%). MS (ESI): 595.2 (M+H)+. 

b) N-[2Kl-i^hthyl)thiazol^^ 
leucinyljhydrazide 

Following die procedure of 4(c), except substituting N-[2<l-naphthyl)thiazol-4- 
15 yIcartK>nyl]-N'-|N<4-f^^^ f or 
N-Mediyl-N^4-pyridinylmethoxycartx>nyl)-L-leucine rerrbutoxycarbonyl ester, the tide 
compound was prepared as a white solid (47 mg, 54%). MS (ESI): 495.2 (M+H)+ 

Esaropfe 82 

20 

PlOTM^onQfN44-methvl-2^4-phenoxv 
Ylparbpi)Y]llhYdr^ide 

Following the procedure of Example 17(a)-17(c), except substituting 4- 
25 phenoxyphenylacetic acid for 4-phenoxyphenylacetic acid in step (a), the title compound 
was prepared as a white solid (134 mg, 67%). MS (ESI): 536.2 (M+H) + . 

Example 83 

30 Preparation of N42-[N-bis^cvclopropvlme^ 
pvriflnvlmethoxvcart^ 

a) bis-(cyclopropylmethyl)amine 

Following the procedure of Example 9(a), except substituting 
35 aminomethylcyclporopane for cyclopropylamine, the title compound was prepared as a 
colorless liquid (2.5 g, 96%). MS (ESI): 125.8 (M+H)+ 
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b) N-[2-lN-bis^cyctopropyIme%^ 
pyridinylmethoxycaibonyI)-L-leucinyl]hydrazide 

Following the procedure of Example l(a>l(h), except bis- 
(cyclopropylmethyl)amme for cis-2,6-dimethylmorpholine in step (a) and 2- 
5 pyridyocarbinol for 4-pyridy lcarbinol in step (f), the title compound was prepared 
yellow solid (1 15 rag, 30%). MS (ESI): 515.3 (M+H)+. 



Example 84 



10 Preparation of N-rc^^vclonropvl-N^clonrow 
iN-f2-ouinolinovlVI^leucinvnhvriri>rirf ft 

Following the procedure of Example 56(a)-56(b), except substituting 2- 
quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
15 white solid (125 mg, 59%). MS (ESI): 521.2 (M+H)+. 

Example 85 

Preparation of N-fN^uinolinovlVL-leucinvll-N--r^ 8 -fluino1iiivnthi,,^.4. 
20 vlcarbonvllhvdraride 

a) N-[2-(8^uinolmyl)txiiazoI^ylcarbonyl]hydrazide 

Following the procedure of Example 3(a)-3(f), except substituting 8- 
bromoquinoline for 1 -bromo-4-methy lnaphthalene in step (d), the tide compound was 
25 prepared as a pale yellow solid (0.306 g, 100%). MS (ESI): 271.2 (M+H)+. 

b) N-[NK8^olirroyI>l^leu^ 

Following the procedure of Example 59(b)-59(d), except substituting N-[2-(8- 
q>ioUnyl)tliia2oI^ylcarbonyllhydrazide for N-[2-(l-naphrhyl)rhiazol-4- 
30 ylcarbonyljhydrazide in step (b), the title compound was prepared as a white solid (0.1 1 1 g, 
66%). MS (ESI): 539.2 (M+H)+. 
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Sample 86 

Preparation of N-m-benzvloxvcaTfaonvl-L-leucinvlVN'-r2-ri -na phthvnthiazol-4- 
ylcatfaoqYl1hy<iraadg 

5 

Following the procedure of Examples 3(a>3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methyl-l -naphthalene boronic acid in step (e) and N- 
benzyloxycaibonyl-L-leucine for N-(4-pyridkyunemoxycarbonyl>L4eucine in step Cg), 
the title compound was prepared as a white solid (0.145 g, 60%). MS(ESI): 5173 
10 (M+H)+. 



Preparation of N42^K^clop ropvl-N^vclopropvlmethvlamino^hiazol^vlcari>onvlUN'- 
1S fN^3KiumolinovlVL-leucinvl1hvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting 3- 
quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (150 mg, 75%). MS (ESI): 521.2 (M+H)+. 



20 



25 



Example 88 

Preparation of N42^^vcloproDvl-N^vclorm>pvliTTet hvlaminoMhia7ol-4-vlcaihnnvll-N > - 
n^-f3-isoquinolinoylVL-leucinvnhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting 3- 
isoquinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared 
as a white solid (187 mg, 82%). MS (ESI): 521.1 (M+H)+. 



30 



Preparation of M2-fl>I-tn^^ 
rN^6^uinffljBiPYlVMeucinyl1h Y draride 

35 Following the procedure of Example 56(a)-56(b), except substituting 6- 

quinolinecaiboxylic acid for picolinic acid in step (b), the tide compound was prepared as a 
white solid (155 mg, 59%). MS (ESI): 5213 (M+H)+. 
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Example 90 

Preparation of N-rc-fN-bis^cvclonropv^ 
5 meftvl-3-pvridmvl^ 

Following the procedure of Example 83(a)-83(b), except substituting 2-methyl-3- 
pyridylcaibinol for 2-pyridylcarbinoI in step (b), the title compound was prepared as a 
yellow solid (105 mg, 46%). MS (ESI): 529.3 (M+H)+ 

10 

Example 91 

Prepa^oppfN-fN^ 
Ylc^bQi)iYllbv4rmdg 

15 

a) N-benzyloxycarbony 1-L-b-rerr-buty lalanine 

To a stirring solution of L^b-terr-buty lalanine (1.0 g, 6.89 mmol) in water (2.1 mL) 
and 5 N NaOH (1.38 mL) at 0 °C was added benzyl chloroformate (1.3 g, 758 mmol) and 2 
N NaOH (3.8 mL) in ten alternating portions, over 1.5 h. After the additions are complete 
20 the mixture was stirred for another 30 min. at room temperature. The pH is then taken to 
10 and the mixture is extracted with ether (50 mL). The aqueous layer was acidified to pH 
3 with 3 N HC1 and extracted with ether (3 x 50 mL). The organic layers are combined, 
dried (MgS04), filtered and concentrated to yield the title compound as a colorless oil (1.59 
g,83%). MS(ESI): 278.2 (M+H)". 

25 

b) N-(N-benzyloxycarbonyl-^^ l-naphthyl)thiazol-4- 
ylcarbonyljhydrazide 

Following the procedure of Examples 3(a>3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methy 1- 1 -naphthalene boronic acid in step (e) and N- 
30 benzyloxycarbonyl-l^ten-butylalanine for N^4-pyridinylmethoxycarbonyl)-L-leucine in 
step (g)t the title compound was prepared as a white solid (0.214 g, 87%). MS (ESI): 531.3 
(M+H)+. 
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jaampls 92 

Preparation of N-W-benzvloxvcarbonvl^ 
ylp^tH?nyl]hydrazide 

5 

a) N-benzyloxycarbonyl-L-allylglycine 

Following the procedure of Example 91(a), except substituting L-allylglycine for 
L-rert-butylalamne, the title compound was prepared. 

10 b) N-benzyloxycarbonyl-L-cyclopropylalanine methyl ester 

Diazomethane (4.8 mmol in 18 ml Et20) was added to a solution of the compound 
of Example 92(a) (0.210 g, 0.48 mmol) in 1 ml Et20 at room temperature and was stirred 
for 5 minutes. Then Pd(OAc)2 (2 mg) was added and the reaction was stirred overnight, 
filtered through silica gel, concentrated in vacuo, and was used in the next reaction without 

15 further purification (205 mg, 95%). MS (ESI): 300.1 (M+Na)+ 

c) N-benzyloxycarbonyl-L-cyclopropylalanine 

Following the procedure of Example 1 (g) except substituting N- 
benzyloxycaitx>nyl-L^yclopropylalanine methyl ester for N-(4- 
20 pyridinylmethoxycarbony I)-L-leucine methyl ester, the title compound was prepared as a 
white solid (165 mg, 82%). MS (ESI): 264.2 (M+H)+. 

d) N-(N-benzyloxycarbonyI-L-cyclopropylalanyl)-N*-[2-( l-naphthyl)thiazol-4- 
ylcaibonyl]hydrazide 

25 Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 

naphthylboronic acid for 4-methyl-l -naphthalene boron ic acid in step (e) and N- 
benzyloxycarbonyl-(L)-teit-butyldanine for N-(4-pyridinylmethoxycartx)nyl>-L-leucine in 
step (g), the title compound was prepared as a white solid (0.054 g, 67%). MS (ESI): 
515.2 (M+H)+. 

30 
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Example 93 



Preparation of N-f2-( 1 -naphthynthiazol^vlcai bonvll-W-f^^ 
L-leucinvllhvdrazide 

5 

a) methyl 3-9trifluoromethanesulfonyloxyphenyIacetate 

To an oven-dried flask under Argon atmosphere containing sodium hydride (2.54 g, 
60% dispersion in mineral oil, 63.5 mmol) was added anhydrous pentane (20 mL). The 
slurry was stirred for 5 min, allowed to settle, most of the pentane was removed, and 

10 anhydrous THF (40 mL) was added. To this suspension was added a solution of methyl 3- 
hydroxyphenylacetate (9.99 g, 60. 1 mmol) in anhydrous THF (20 mL) and the reaction was 
stirred at room temperature for 20 min. To this mixture was then added a solution of N- 
phenyltrifluoromethanesulfonimide (22.53 g, 63.1 mmol)) in anhydrous THF (40 mL) and 
the reaction was stirred at room temperature until TLC analysis indicated the complete 

15 consumption of starting material (1 .5 h). The reaction was quenched by the addition of 

H2O (10 mL), concentrated to one half original volume, then diluted with CHCI3 (200 mL) 
and washed with H2O. The aqueous layer was washed with fresh CHCI3 (50 mL), the 
combined organic layers were washed with 10% Na^CCfy H2O, and brine, then dried 
(MgS04), filtered and concentrated. Column chromatography of the residue (silica gel, 

20 5:95 EtOAc: hexanes, then 10:90 EtOAc: hexanes) gave 17.47 g of the title compound. *H 
NMR (400 MHz, CDCI3) d 7.42 (m, 1H), 7.31-7.19 (m, 3H), 3.72 (s, 3H), 3.68 (s, 2H). 

b) methyl 3-(2-pyridyl)phenylacetate 

To a solution of the compound of Example 93(a) (6.86 g, 23.0 mmol) in anhydrous 
25 dioxane (100 mL) was added 2-pyridyIstannane (&89 g, 24. 1 mmol), LiCl (2.94 g, 69.3 
mmol), 2,6-di-tert-butyl-4-methylphenol (a few crystals), and Pd(PPh 3 ) 4 (632.1 mg, 0.55 
mmol). The reaction was protected from light with foil and heated to re The 
reaction was allowed to cool to room temperature and concentrated. Column 
chromatography of the residue (silica gel, 1:3 EtOAc: hexanes, then 1:2 EtOAc: hexanes) 
30 gave 3.85 g of the title compound: MS (ESI): 228.1 (M+H)+ 



c) 3-(2-pyridyl)phenyl acetic acid 

Following the procedure of Examples 1(g), except substituting methyl 3-(2- 
pyridyl)phenylacetate for N-(4-pyridinylmethoxycarbonyl)-I^leucine methyl ester, the title 
35 compound was prepared. MS (ESI): 214.3 (M+H)+ 
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e) N-[2-(l-naph%l)thiazol^yk^ 
leucinyl]hydrazide 

Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methy 1- 1 -naphthalene boronic acid in step (e) and 3-(2- 
5 pyridyl)phenylacetic acid for N<4-pyridinylmethoxycarbonyl>-L-leucine in step (g), the 
title compound was prepared as a white solid (0.149 g, 79%). MS (ESI): 578.1 (M+H) + . 

Example 94 

10 Preparation of N42-nNM)is-(CTclopropvlme^^ 
piCPUnyl>L-leucinyl)hyd^zil<lfi 

a)N-[2-|N-bis-(cyclopropylmethyl)amino]thiazol^ylcaibon 
butoxycart>onyl-L-leucinyl)hydrazide 
15 Following the procedure of Example l(a)-l(d) and 1(h), except substituting bis- 

(cyclopropylmethyl)amine cyclopropy lamine for cis-2,6-diraethylmorpholine in step (a) 
and N-terf-butoxycarbonyl-L-leucine for N^4-pyridinylmethoxycarbonyl)-L-leucine in 
step (h), the title compound was prepared as an orange oil. MS (ESI): 480.3 (M+H) + . 

20 b)N-[2>[N-biKcyclopropylmethyl)amino]thia2ol^yIcarbo 
leucinyl)hydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
(cyclopropylmethyl)am^ 

leucinyl)hydrazide for N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4" 
25 ylcari>onyl]-W-(N-te^ in step (a), the title compound 

was prepared as a yellow solid (74 mg, 41%). MS (ESI): 485.3 (M+H)+ 

Ej^mpfc 95 

30 Preparation of N-rN-benzvloxvcaibonvU L-leucinvlVN^r2-rN-hi^ 
(cvclopropvlmethvnamino1thia2ol-4-vl carbonvllhvdrazide 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting bis- 
(cyclopropylmethyl)amine for cis-2,6-dimethylmorpholine in step (a) and N- 
35 bejnzyloxycaibonyl L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (h), 
the tide compound was prepared as as a yellow solid ( 140 mg, 69%). MS (ESI): 5 14.3 
(M+H)+. 
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Example 9$ 

Preparation of N-f2^:YelPPrwv)-N-^ 
5 rN-.f6-methvlnicotinov1M^eucinvnh v HniTirfft 

a) frmethylnicotinic acid 

Following the procedure of Example 1(g), except substituting methyl-6- 
methylnicotinate for N-(4-pyridinylmethoxycarbonyl)-L-leucine methyl ester, the title 
10 compound was prepared as a white solid (506 mg, 100%). MS (ESI): 137.9 (M+H)+ 

b) N-[2KN^yclopropyl-N^yclopro 
methylnicotinoyl)-L-leucinyl]hydrazide 

Following the procedure of Example 56(a)-56(b), except substituting 6- 
1 5 methylnicotinic acid for picolinic acid in step (b), the tide compound was prepared as a 
white solid (150 mg, 41%). MS (ESI): 485.4 (M+H)+. 

Example 97 _ 

20 Preparation of N-r2-Q^vclppropvl-N^^ 

rN-f2-methvlnicotinovlVL--leucinvnhyH ra r;Hp 

a) 2-methylnicotinic acid 

Following the procedure of Example 1(g), except substituting methyl-2- 
25 methylnicotinate for N-(4-pyridinylmethoxycarbonyl)-L-ieucine methyl ester, the title 
compound was prepared as a white solid (1.6 g, 100%). MS (ESI): 138.2 (M+H)+ 

b) N-[2-(N^yclopropyl-N^yd^ 
methylnicotinoyI)-L-leucinyl]hydra2ide 

30 Following the procedure of Example 56(a)-56(b) f except substituting 2- 

methylnicotinic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (170 mg, 71%). MS (ESI): 485.3 (M+H)+. 
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Example 98 

Preparation of N-f 2-flT<VClopropvl-N^vclopropv^ 
rN-f3>methvlisonicotinovlVL>leucinyl1hvdrazide 

Following the procedure of Example 56(a)-56(b) t except substituting 2- 
methylpyridine-4-carboxylic acid for picolinic acid in step (b), the title compound was 
prepared as a white solid (120 mg, 57%). MS (ESI): 485.2 (M+H)+ 



10 Example 99 

Preparation of N-f 2-(N-cycIopropyl~N>cvclopropvlmethy la minolthiazol-4-vlcarbonvlM^- 
fN>(8-QuinolinovlVL-leucinvllhvdrazide 

15 Following the procedure of Example 56(a)-56(b), except substituting 8- 

quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (200 mg, 94%). MS (ESI): 521.2 (M+H) + . 

Example 100 

20 

Preparation of N-r2-fN-bis-fcyclopropvlmeth vnaminolthiazQl-^vlcarbonvll-N'-rN-rR- 
QuinolinovlVL-leucinvllhydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
25 (cycIopropylmethyl)amino]thia2ol-4-ylcarbonyl]-N f (N-terf-butoxycarbonyi-L- 
Ieucinyl)hydrazide for N-[2-(N^yclopropyi-N^yclopropylmethylamino)tM 
ylcarbonyl]-bT-(N-terr-bmox^^ in step (a) and 8- 

quinolinecarboxy lie acid for picolinic acid in step (b), the title compound was prepared as a 
yellow solid (25 mg, 12%). MS (ESI): 535.3 (M+H)+ 

30 

Example \Q\ 



PrerwOT Qf N42-rN-bis^cvclopropvlmethv^^ 
psoqu^olinoYlVl.-teycinvnhydffri^e 

35 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
(cyclopropylmethyl)amin^^ 
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leucinyl)hydrazide for N-[2-(N^yclopn>pyl-N^yclopropylmethylamino)thiazol-4- 
ylcaibonyl]-N , -(N-rerr-butoxycaii)onyl«L-leucinyl)hydrazide in step (a) and 3- 
isoquinolinecaiboxy lie acid for picolinic acid in step (b), the tide compound was prepared 
as a yellow solid (25 mg, 10%). MS (ESI): 535.3 (M+H)+ 

5 

Example 1Q2 

Preparation of N-r2-r4-(2.2^imethvlam^ 
(8-quinolinovlVL-leucinvllhvdrazide 

10 

a) 4-bromo~ 1-naphthol 

To a vigorously stirred suspension of 1,4-dibromonaphthalene (15.3 g, 53.7 mmol) 
in hexane/THF (300 mL) at -78 °C was added n-butylhthium (22.3 mL, 56.4 mmol, 2.5 M 
in hexane) dropwise. After stirring for an additional 30 min. at -78 °C, 

15 bis(trimethylsilyl)peroxide (1 1 g, 61.8 mmol) [Taddei, M., Ricci, A., Synthesis, 1986, 633] 
was added slowly via syringe. After warming to room temperature and stirring an 
additional 3 h, the mixture was diluted with ethyl acetate and washed with 1 N HC1 then 
brine. The organic layer was dried (MgSCfy), Altered and concentrated. The residue was 
purified by column chromatography (silica gel, ethyl acetate/hexane) to yield the title 

20 compound as an off-white solid (6.5 g, 54%). MS (ESI): 22 1. 1 (M+H)". 



b) 4-bromo- 1 -naphthy 1 terr-butyl ether 

Following the procedure of Example 39(a), except substituting 4-bromo- 1-naphthol 
for 4-bromomethylbenzoic acid, the title compound was prepared as a colorless oil (2.34 g, 
25 62%). l H NMR (400 MHz, CDC1 3 ) d 8.28 (d, 1H), 8.18 (d, 1H), 7.67 (d, 1H), 7.60 (t, 1H), 
7.54 (t, 1H), 7.01 (d, 1H), 131 (s, 9H). 



c) ethyl 2-(4-ferr-butoxy-l-naphthyl)thiazole-4-carboxylate 

Following the procedure of Example 3(a>3(e), except substituting 4-bromo-l- 
30 naphthyl rm-butyl ether for l-bromo-4-methylnaphthalene in step (d), the title compound 
was prepared as a white solid (0.783 g, 67%). MS (ESI): 356.2 (M+H)+. 



d) ethyl 2-(4-hydroxy-l-naphthyl)thiazole-4-carboxylate 

Following the procedure of 4(c), except substituting ethyl 2-(4-terf-butoxy-l- 
35 naphthyl)thiazole-4-carboxylate for N-Methyl-N-(4-pyridinylmethoxycarbonyl)-L-leucine 
tertbutoxycarbonyl ester, the title compound was prepared as a yellow solid (0.580 g, 88%) 
MS (ESI): 300.1 (M+H) + . 
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e) ethyl 2-[4-(2-N,N^methylamm^ 

Following the procedure of Example 28(d), except substituting ethyl 2-(4-hydroxy- 
l-naphthyl)thiazole-4-carboxy!ate for ethyl 2-(2-hydroxy-l-naphthyl)thiazole-4~ 
5 caiboxylate and 2-0^JI-diinethylamino)ethanol for benzyl alcohol, the title compound was 
prepared as a white solid (0.097 g, 52%). MS (ESI): 371.3 (M+H) + . 

f) N-(8-quinolinoyl)-L-leucine methyl ester 

Following the procedure of Example 1(h), except substituting L-leucine methyl 
10 ester hydrochloride for N-[2-(cis-2,6^iimethyl-4-moipholino)thiazol-4- 

ylcarbonyl]hydrazide and 8-quinoline carboxylic acid for N^4-pyridylmethoxycarbonyl)- 
L-leucine, the title compound was prepared as a white solid (0.637 g, 41%). MS (ESI): 
301.2 (M+H)+ 

15 g) N-(8-quinolinoyl>Heucine 

Following the procedure of Example 1(g), except substituting N-(8-quinolinoyl)-L- 
leucine methyl ester for N-(4-pyridylmethoxycarbonyl)-L-leucine methyl ester, the title 
compound was prepared as a white solid (0.150 g, 25%). l H NMR (400 MHz, CDCI3) d 
8,89 (t, 1H), 8.78 (d, 1H), 8.21 (d, 1H). 7.90 (d, 1H), 7.57 (t, 1H), 7.43 (t, 1H), 4.88 (m, 

20 1H), 1.92 (m, 3H), 1.03 (m, 6H). 

h) N-[2-[4-(2,2-dimethylaminoethoxy)- 1-naphthy l]thiazol-4-ylcarbonyl]hydrazide 

Following the procedure of Example 1(d), except substituting ethyl 2-[4-(2-N,N- 
dimethylaminoethoxy>l-n^h%l]thiazole-4-<^iboxylate for ethyl 2-(cis-2,6-dimethyl-4- 
25 morpholino)thiazole-4-carboxylate, the title compound was prepared as a yellow solid 
(0.091 g, 100%). MS (ESI): 357.2 (M+H)+ 

i) N-[2-[4-(2,2^methylaminoe^ 
quinolinoyl)-L-leucinyl]hydrazide 

30 Following the procedure of Example 1(h), except substituting N-[2-[4-(2^- 

dimethylaminoethoxy>l-naph%l]thiazol^ylcaibonyl]hydrazide for N-[2-(cis-2,6- 
dimethyl^morpholino)thiazol-4-ylcaibonyl]hydrazide and N-(8-quinolinoyl)-L-leucine 
for N-(4-pyridylmethoxycarbonyl)-L-leucine, the title compound was prepared as a yellow 
solid (0.050g, 31%). MS (ESI): 625.2 (M+H)+. 
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Example 103 

Preparation of N-r2-(N-cvciopropvl-N^^^ 
fN-(7>quinolinoylVL-leucinvnhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting 7- 
quinolinecart>oxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (100 mg, 50%). MS (ESI): 521.2 (M+H) + . 

Example 104 

Preparation of N42-fN^i^c YplQ P ropylmethvn amino l t h iazol^vlcarhon vll-Nr-rN-r^ 
methvlnicotinovlVL-leucinvllhydrazi^^ 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
(cyclopK>pylmethyl)amino]thi^ 

leucinyl)hydrazide for N-[2-(N^yclopropyl-N^yclopropylmethyl^ 
ylcarbonyl]^ 

raethylnicotinic acid for picolinic acid in step (b), the title compound was prepared as a 
yellow solid (40 mg, 15%). MS (ESI): 499.3 (M+H) + . 

E^aipple 1QS 

flreparetipn of I^2-[N4ris^cvc|opropvlm^^ 
L-prolinvl-L-leucinynhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-methyl-L- 
proline for picolinic acid in step (b), the title compound was prepared as a white solid (62 
mg, 48%). MS (ESI): 477.3 (M+H)+ 

Example 106 

Preparation of N-(N-benzvloxvcarbonv UL-norvalinvlVN^f 2-H -naphthvnthiazol-4- 
ylcgrfrpnYilhydTOide 



Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methyl-l -naphthalene boronic acid in step (e) and N- 
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benzyloxycarbonyl-L-norvaline for NK4-pyridinylmethoxycaibonyl>I^leucine in step (g), 
the title compound was prepared as a white solid (180 mg, 96%). MS (ESI): 503.2 
(M+H) + . 

5 Example |Q7 

Preparation of N-(N4>enzvloxvca^ 
ykart>onyl1hydra^de 

10 Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 

naphthylboronic acid for 4-methyl-l -naphthalene boronic acid in step (e) and N- 
benzyloxycaibonyl-L-isoleucine for N-(4-pyridinylmethoxycarbonyl)-l^leucine in step (g), 
the title compound was prepared as a white solid (167 mg, 87%). MS (ESI): 517. 1 
(M+H)+ 

15 

Exainpte 108 

Preparation of N>fN-(4Klimethvlaminomethvlbenzov1 VL^leucinviyNVf - 
naphthvnthiazol-4-vlcaifaonvllhvdrazide 

20 

a) methyl 4-(N r N-dimethylaminomethyl)benzoate 

Methyl 4-(bromomethyl)benzoate (2.0 g, 8.73 mmol) was added to a saturated 
solution of dimethylamine in methanol. After stirring for 25 min, the solution was 
concentrated and the residue was partitioned between IN NaOH and ethyl acetate. The 
25 organic layer was washed with saturated brine, dired (MgSCX*), filtered, and concentrated to 
provide the title compound as a colorless liquid (1.67 g, 99%). *H NMR (250 MHz, 
CDC1 3 ) d 8.00 (d, 2H), 7.39 (d, 2H), 3.91 (s, 3H), 3.47 (d, 2H), 2.25 (s. 6H). 

b) 4-(N J^-dimethy laminomethy l)benzoic acid 

30 Following the procedure of Example 1(g), except substituting methyl 4-(N,N- 

dimethylaminomethyl)benzoate for N-(4-pyridinylmethoxycarbonyl)-L-leucine methyl 
ester, the title compound was prepared as a white solid (1.6 g, 100%). l H NMR (400 MHz, 
CD3OD) d 7.94 (d, 2H). 7.36 (d, 2H), 3.64(s, 2H), 2.35 (s, 6H). 

35 c) N-[N-(4Hfcmethylaminomethylben^ 
ylcarbonyljhydrazide 
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Following the procedure of Example 59(a)-59(d), except substituting 4-(N,N- 
dimethylaminomethyl)benzoic acid for 8-quinoIinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (87 mg, 61 %). MS (ESI): 544.2 (M+H) + . 

5 Example 1Q9 

Preparation of N^benzvloxvcarbonvl-L-norleucinvlVN , ..f2-r 1 - naphthvnthiazol.4- 
vlcarbonvllhvdrazide 

iO Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 

naphthylboronic acid for 4-methy 1- 1 -naphthalene boronic acid in step (e) and N- 
benzyloxycarbonyl-L-norleucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (g), 
the tide compound was prepared as a white solid (184 mg, 96%). MS (ESI): 517.1 
(M+H)+ 

15 

Example 110 

Preparation of N-rN^4^methylaminomethvl^ 
naphthvnthiazol-4-vlcarbonvllhvdrazid& 

20 

a) 4-(N t N-dimethy lamino)benzy I alcohol 

To a stining solution of the compound of Example 108(a) (1.63 g, 8.4 mmol) in 25 
mL of ether, cooled to 0 °C, was added dropwise a 1 M solution of lithium aluminum 
hydride (8.4 mmol, 8.4 mL). After 5 min, the reaction was quenched by the addition of 
25 water (0.33 mL), 15% aqueous NaOH (0.33 mL) and water (1.0 mL). The precipitate was 
removed by filtration, washed with ether 2 times and the filtrate was concentrated to 
provide the title compound as a colorless oil (1.36 g, 98%). *H NMR (250 MHz, CDCI3) d 
7.32 (d, 2H), 728 (d, 2H), 4.68 (s, 2H), 3.41 (s, 2H), 2.22 (s, 6H). 

30 b) N-[N<4-dimethylaminomethylbenzyto^ 

naphthyl)thiazol-4-ylcaibonyl]hydrazide 

Following the procedure of Example l(e)-l(h), except substituting 4-(NJN- 

dimethylamino)benzyl alcohol for 4-pyridylcaibinoI in step (f) and N-[2-(l- 

n^h%l)thiazol^ylcarbonyl]hydrazide for N-[2-(cis-2,6^1imethyl-4-morpholino)thiazol- 
35 4-ylcaibonyl]hydrazide, die title compound was prepared as a white solid (186 mg, 87%). 

MS (ESI): 574.3 (M+H)+ 
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Preparation of N-(N-benzvloxvcartM^^ 
4-ylcarbonvllhvdrazide 

5 

Following the procedure of Example 27(a)-27(c), except substituting N- 
berf^loxycarbonyl-L-norvaline for 2-(3-phenylphenyl>4-methylpentanoic acid in step (c), 
the title compound was prepared as a white solid. MS (ESI): 559.0 (M+H)+. 

10 Example 112 

Preparation of N-r2^^vclopropvl-NHSvcloprop^ 
rN^4-methvUnu 

15 Following the procedure of Example 56(a)-56(b), except substituting 4- 

methylimidazole-5-carboxylic acid for picolinic acid in step (b), the title compound was 
prepared as a white solid (100 mg, 65%). MS (ESI): 474.3 (M+H)+ 



20 



gxajnplgll? 

Preparation of N-iN44>f4-morDholinomethvnben2ovl1-L-leucinvn-N'-r2^ 1 - 
naptithyl)thiazol-4-ylcarbonynhYdrftzide 



Following the procedure of Example 108(a)-108(c), except substituting morpholine 
25 for dimethylmaine in step (a), the tide compound was prepared as a white solid (0.097 g, 
51%). MS (ESI): 586.2 (M+H)+ 

Example } 14 

30 Preparation of N-fN^2-methvlnic^ 
ylcarbonyllhydra^icle 

Following the procedure of Example 59(a>59(d), except substituting 2- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
35 prepared as a white solid (0.103 g, 60%). MS (ESI): 502.2 (M+H)+ 
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Eaaimpte 11115 

Preparation of N-[N^6-methvlnicotinovl^^ 
ylpy^ylllWPffitfp 

5 

Following the procedure of Example 59(a)-59(d), except substituting 6- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.134 g, 79%). MS (ESI): 502.2 (M+H)+. 

10 Example 116 

Preparation of N-rN^4-methvlimidazol^ 
naphthvnthia2Ql-4-vlcarfaonvllhvdrazide 

15 a) N-teft-butoxycarbonyl-L-aUylglycine 

To a stirring solution of L-allylglycine (6.28 g, 54.5 mmol) in dioxane/water/1 N 
NaOH (1 10 mL/55 mL/55 mL) at 0 °C was added di-ferr-butyl dicarbonate (12.5 g, 57.2 
mmol). After stirring for 30 min., the solution was concentrated and redissolved in 60 mL 
of water. A layer of ethyl acetate was added and the aqueous layer was acidified to pH 3 

20 with 0.3 NKHSO4. The aqueous layer was extracted with ethyl acetate (2 X). The organic 
layers were combined, washed with water (2 X), dried (MgSC>4), filtered and concentrated 
to yield the title compound as a white solid (10. 1 1 g, 86%). MS (ESI): 453.2 (2M+Na)+ 

b) N-[NK4-methyiimidazol-5-ylcar^^ l-naphthyl)thiazol-4- 
25 ylcarbonyljhydrazide 

Following die procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-allylglycine for N-tm-butoxycarbonyl-L-leucine in step (b) and 4- 
methytimidazole-5-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.1 12 g, 67%). MS (ESI): 475.1 (M+H) + . 

30 

Example u ? 

Preparation of N^-b-rert-butoxvca^ 
CYclopropylmethvlaminolfo^ 

35 

a) N-rert-butoxyoirt)onyl-L-b-rc/t-butylalanine 
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Following the procedure of Example 116(a), except substituting L-rm-butylalanine 
for L-allylglycine, the title compound was prepared as a white solid (2.36 g, 70%). 
MS(ESI): 268.3 (M+Na)+ 

5 b) N-(N-b-tert-butoxycaito^ 

cyclopropylmethylamino)thiazol^ylcaibonyl]hydrazide 

Following the procedure of Example 1(a)- 1(d) and 1(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and N- 
terf-butoxycarbonyl-I^b-rcrr-butylalanine for N-(4-pyridinylmethoxycarbonyI)-L-leucine 
10 in step (h), the tide compound was prepared as a white solid (0.96 g, 100%). MS (ESI): 
480.3 (M+H)+ 

Example 118 

15 Preparation of N-f2-(N-cvclopronvl-N^^^ 

rN-(8-quinolinovlVI^b-rgrf-butv lalanvl1hvdraridft 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-b-ferf- 
butoxycarbonyl-I^tert-butylalanyl)-N , -[2-(N-cyclopropyI-N- 
20 cyclopropylmethylammo)th^ for N-[2-(N-cycIopropyI-N- 

cyclopropylme%Iamino)thiazol^ 

leucinyl)hydrazide in step (a) and 8-quinolinecarboxyIic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (160 mg, 82%). MS (ESI): 535.3 
(M+H)+ 

25 

Example 119 

Preparation of N-fN-(4-methvlimida2ol-S-vlcar bonvl VL-lvtert-butvlalanvn-N^ri-r U 
naphthvnthiazol-4-vlcarbonvllhvdraridfi 

30 

Following the procedure of Example 59(a)~59(d), except substituting N-rert- 
butoxycarbonyl-L-b-tert-butylalanine for N-rerf-butoxycarbonyl-L-Ieucine in step (b) and 
4-methy limidazole-5-carboxy lie acid for 8-quinolinecarboxy lie acid in step (d), the tide 
compound was prepared as a white solid (0.096 g, 58%). MS (ESI): 505.2 (M+H) + . 

35 

Exqmpfc 120 
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Prepared of N4fr(N^yplopronv1-N^^ 
[N-(4-methvlimidazol-5-vl<^^ 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-b-terr- 
5 butoxycartonyi-I^tert-butyla^ 

cyclopropylmethylamino)thiazol^ylc»rbonyl]hydrari for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol^ 

leucinyl)hydrazide in step (a) and 4-methyIimidazole-5-carboxylic acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (180 mg, 78%). MS (ESI): 
10 488.2 (M+H)+ 



Exaippfc \2\ 



Preparation of N-r2^1-naphthvnthiazol^ 
15 butvlalanvnhvdrazide 

Following the procedure of Example 59(a>59(d), except substituting N-tert- 
butoxycarbonyl-I^b-tert-butylalanine for N-terf-butoxycaibonyl-Ueucine in step (b) and 
picolinic acid for 8-quinolinecart>oxyIic acid in step (d), the tide compound was prepared as 
20 a white solid (0.098 g, 62%). MS (ESI): 502.3 (M+H)+ 



Example 122 



Preparation of N42^1-naphthvnthiazol^vlcarb onv^^ 
25 butvlalanvllhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting H-tert- 
butoxycarbonyl-L-b-rerr-butylalanine for N-rcrt-butoxycarbonyl-L-leucine in step (b), the 
tide compound was prepared as a white solid (0.083 g, 46%). MS (ESI): 552.2 (M+H)+. 

30 

Example 123 



P)npparatipilpfN-r2^^ 
allvl^lvctnvnhydniTi^ 

Following die procedure of Example 59(a)-59(d), except substituting N-re/t- 
butoxycarbonyl-L-allylglycine for N-rerf-butoxycarbonyl-L-leucine in step (b) and 
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picolinic acid for 8-quinolinecarboxy lie acid in step (d), the title compound was prepared as 
a white solid (0.141 g, 84%). MS (ESI): 472.2 (M+H)+ 

Example m 

5 

Preparation of N42-fl>naDhthvnthia2ol^vlcarh nnvn-N^rN- P icolinovl-L-b. 
cycloprppyManyDhydrazide 

a) N-rm-butoxycarbonyl-L-b-cyclopropylalanine methyl ester 

10 To a stirring solution of the compound of Example 1 16(a) (7.81 g, 36.3 mmol) in 

ether (100 mL) at 0 °C was added a solution of diazomethane (made from 10 eq of 1- 
methyl-3-nitro-l-nitrosoguanidine in ether (500 mL) and 40% NaOH (500 mL) at 0 °C). 
After stirring for 10 min., Pd(OAc) 2 (0300 g) was added to the solution. After 20 min., the 
solution was concentrated and the residue was filtered through a short plug of silica gel to 

15 remove unused catalyst Concentration of the solution yielded the title compound as a 
golden yellow oil (8.29 g, 99%). *H NMR (400 MHz, CDCI3) d 5.17 (d, 1H), 4.39 (m, 
1H), 3.73 (s, 3H), 1.66 (t, 2H), 1.44 (s, 9H), 0.68 (m, 1H), 0.49 (m, 2H), 0.08 (m, 2H). 

b) N-fert-butoxycarbonyl-L-b-cyclopropylalanine 

20 Following the procedure of Example 1(g), except substituting N-tert- 

butoxycarbonyl-L-b-cyclopropylalanine methyl ester for N-(4-pyridmylmethoxycarbonyl)- 
L-leucine methyl ester, the title compound was prepared as a golden yellow oil (6.37 g, 
82%). MS (ESI): 252.3 (M+Na)+. 

25 c) N-[2-(l-naphthyl)thiazol^ 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbony 1-L-b-cyclopropy lalanine for N-rm-butoxycarbonyl-L-leucine in step (b) 
and picolinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.1 14 g, 71%). MS (ESI): 486.1 (M+H) + . 

30 

gxjimpte 125 

Preparation of N-fN>f6-methylnir otinovlVL-b-cvclopropy lal a nvn-N , -r2-n> 
naphthvnthiazol^vlcarbonvllhvdBiTfH^ 

35 

Following the procedure of Example 59(a)-59(d), except substituting N-ferr- 
butoxycarbonyl-L-b-cyclopropylalanine for N-te/t-butoxycarbonyl-Heucine in step (b) 
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and 6-methylnicotinic acid for 8-quinoIinecaiboxy lie acid in step (d), the title compound 
was prepared as a white solid (0.097 g, 59%). MS (ESI): 500.1 (M+H) + . 

Pmmpfc j?6 

5 

Preparation of N-fN^4-m^^ 
naphthvnthiazol-4-vlcarbonvllhvdr^p^ 

Following the procedure of Example 59(a)-59(d) t except substituting N-tert- 
10 butoxycarbonyl-L-b-cyclopropylalanine for N-fc/t-butoxycarbonyl-L-leucine in step (b) 

and 4-methylimidazole-5-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the tide 
compound was prepared as a white solid (0.095 g, 59%). MS (ESI): 489.1 (M+H) + . 

Example 127 

15 

Preparation of N^^fl^aphthynthiaz^l^vlcarbonvlVN'-rN-rS^qui nolinovlV^ 
cvclopropvlalanvllhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
20 butoxycartwnyl-I^b^yclopropylalanine for N-im-butoxycarbonyl-L-leucine in step (b), 
the title compound was prepared as a white solid (0.138 g, 78%). MS (ESI): 536.2 
(M+H) + . 

Exftmpfc 12$ 

25 

Preparation o f N-rN^6-mrthvlmcptino 
4-yicarboiniYnhydra^ide 

Following the procedure of Example 59(a)-59(d), except substituting N-rm- 
30 butoxycarbonyM^b-teit-butylalanine for N-rm-butoxycarbonyl-L-leucine in step (b) and 
6-methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.124 g, 73%). MS (ESI): 516.1 (M+H) + . 

Example 129 

35 

Preparation pfN^^^riopro^^ 
(N'Picolinovl-f^h-^butvlalanvnhvdrflTjflP 
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Following the procedure of Example 56(a)-56(b), except substituting N-(N-b-r«rt- 
butoxycaibonyl-I^tert-butyldanyl)-N , -t2-(N-cyclopropyl-N- 
cyclopropylme%lamino)thia^ for N-[2<N-cyclopropyl-N- 

5 cyclopropylmethylamino)thi^^ 

leucinyl)hydrazide in step (a), the title compound was prepared as a white solid (143 rag, 
83%). MS (ESI): 485.1 (M+H)+ 



10 



Example 130 
Preparation of N-rHN^vdoPTOpyi-N^^^^ 

fN-f3-isoQuinolinovlVL-b-rgrf-butvl a 1anvnhydniytdP 



Following the procedure of Example 56(a)-56(b), except substituting N-(N-b-te/t- 
15 butoxycarbonyl-l^tert-butylalanyl)-hr-[2^^clopropyl-N- 

cyclopropylmethylamino)thiazol^ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylme%lamino)thiazol^^ 

ieucinyl)hydrazide in step (a) and 3-isoquinolinecarboxy lie acid for picolinic acid in step 
(b), the title compound was prepared as a white solid (138 mg, 85%). MS (ESI): 535.1 
20 (M+H)+ 

Example 131 

Preparation of N^tert>but oxvcarbonyl-I^b^vclopropvIalanvn-N'-r2^^yclopropvl-N- 
25 cvclopropvlmethvlamino^t hiazol^ylcarbonvnhvdrazide 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and N- 
terf-butoxycarbonyl-L-b<yclopropylalanine for N-(4-pyridinylmethoxycartx)nyl)-L-leucine 
30 in step (h), the tide compound was prepared as a white solid (1.375 g, 76%). MS (ESI): 
464.2 (M+H)+ 

Example 133 

35 Preparation of N42-(N^clopropvlm ethvl-N-prop 
rrethvl-3-pvridinvlire^ 
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Following the procedure of Example l(a>l(h), except substituting N-cyclopropyl 
propylamine for cis-2,6-dimethylmorpholine in step (a) and 6-methyl-3-pyridylcarbinol for 
4-pyridylcarbinol in step (f), the title compound was prepared as an orange solid (84 mg, 
33%). MS (ESI): 517.3 (M+H)+ 

5 

Example 133 

Preparation of N-fN^methvlnicotinovlVL-allvl F lv C inv n-N--r2-ri-naphthvnthia2ot^ 

vlc^nynhyflrazjde 

10 

Following the procedure of Example 59(a)-59(d), except substituting N-terf- 
butoxycaibonyl-L-allylglycine for N-*m-butoxycarbonyl-L-leucine in step (b) and 6- 
methy lnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared prepared as a white solid (0.097 g, 66%). MS (ESI): 486.1 (M+H) + . 

15 

Example 134 

Preparation of N-f2-( l-naphthvnthiazol^vlcaAonvl l-N^rN^uinolinovlVL^ 
ftllYlglypinYllhydraadg 

20 

Following the procedure of Example 59(a)-59(d), except substituting N-fm- 
butoxycarbonyl-L-allylglycine forN-rm-butoxycarbonyl-L-leucine in step (b), the title 
compound was prepared as a white solid (0.105 g, 74%). MS (ESI): 522.1 (M+H)+ 

25 Example 135 

Preparation of N-f2-( l-naphthvnt hiazol^vlcarbonvlVN^rN>(2-quinolinovn-L-h- 

PY<?toprppY>alanyilhyd^zide 

30 Following the procedure of Example 59(a)-59(d), except substituting N-tert- 

butoxycarbonyl-L-b-cyclopropylalanine for N-rerf-butoxycarbonyl-L-leucine in step (b) 
and 2-quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.151 g, 86%). MS (ESI): 536.3 (M+H)+ 
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Example 13$ 

4-y?ffmb9iniYnhydmzide 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-cyclopropylalanine for N-^rt-butoxycarbonyl-l^leucine in step (b) 
and 3-isoquinolinecarboxy lie acid for 8-quinoIinecarboxylic acid in step (d), the tide 
compound was prepared as a white solid (0.145 g, 82%). MS (ESI): 536.1 (M+H) + . 

10 

Exawpte 137 

Preparation of N-rN-(l-isM^^ 
4-ylcarbonyllhydqtfKte 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-bK^clopropylalanine for N-icrf-butoxycarbonyi-L-leucine in step (b) 
and 1-isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the tide 
compound was prepared as a white solid (0.143 g, 81%). MS (ESI): 536.1 (M+H)+. 

20 

Example 138 

Preparation of N-f 2-( 1 -naphth vnthiazol^vlcarf>nn vIl-N^rN-r7>qmnolinovlVUh- 
cvclopropvlalanvllhvdrazide 

25 

FoUowing the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-I^b-cyclopropylalanine for N^rt-butoxycarbonyl-L-leucine in step (b) 
and 7-quinolinecaiboxylic acid for 8-qumolinecarboxylic acid in step (d), the tide 
compound was prepared as a white solid (0.138 g, 78%). MS (ESI): 536.1 (M+H) + . 

30 

Example |39 

Preparation pf N-F^fN^VPlQPropvlN^^ 
rN-f8-quinolinovlVI^b-cvclopropv lalanvllhvrini7idP 

35 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rm- 
butoxycarbonyl-L-b^clopropyla^^ 
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cyclopropylmethylamino)thiazol^ylcaibonyl]hydraude for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylaraiao)thiaro^^ 

leucinyl)hydrazide in step (a) and 8-quinoIinecaiboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (120 mg, 73%). MS (ESI): 519. 1 
5 (M+H)+ 

Example 140 

Preparation of N-f 2-q^vclopropvl-N^v^ 
10 fN^4-methvtimidazol-5-W 

Following the procedure of Example 56(a)-56(b) t except substituting N-(N-rm- 
butoxycari>onyl«-L-b-cyclopropylalanyI)-N*-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)tWazol^ylcarbonyl]hydrande for N-[2-(N-cyclopiopyI-N- 
15 cyclopropylmethylamino)thiazoI^ylcarbon^ 

leuciny l)hydrazide in step (a) and 4-methylimidazole-5-caiboxylic acid for picolinic acid in 
step (b), the tide compound was prepared as a white solid (120 mg, 81%). MS (ESI): 

472.1 (M+H)+ 

20 Example 141 

Preparation pf N-f2^K:vcloprppvl-N-cvclo^ 
rN-f3>isoquinoHnovn-L-b-cvclo propvlalany l1hvdrayjdft 

25 Following the procedure of Example 56(a)-56(b), except substituting N-(N-fe/t- 

butoxycarbonyl-L-b-cyciopropylalanyl)-N , -[2-(N-cyclopropyl-N- 
cyclopropylme%lamino)thia2»l^ylcaibonyI]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylraethylamino)thiazol^yl^ 

leucinyl)hydrazide in step (a) and 3-isoquinolinecarboxylic acid for picolinic acid in step 
30 (b) t the tide compound was prepared obtained as a white solid ( 140 mg, 82%). MS (ESI): 

519.2 (M+H)+. 
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Exampte 142 

Preparation of N-f2-fN-cvclopropvl-N^yclopropvlm^ 
m>r6>methylnicotinoylVL«b-cvclopm pvlalanvnhvdr^ide 

5 

FoDowing the procedure of Example 56(a>56(b), except substituting N-(N-terr- 
butoxycarbonyl-L4>-cyclopropylal^^ 

cyclopropylmethylamino)thiazol^yIca^nyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thi^ 
10 leucinyl)hydrazide in step (a) and 6-methyinicotinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (105 mg, 62%). MS (ESI): 483.2 (M+H)+. 

pimple 143 

15 Preparation of N-rN-(4-methvHnudazol -5-vlc 
naphthyOthiazol^ylcaibonvllhy drarifte 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-nbrieucine for N-terr-butoxycarbonyl-L-leucine in step (b) and 4- 
20 methy limidazole-5-carboxy lie acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.112 g, 70%). MS (ESI): 491.1 (M+H) + . 

Example 144 

25 Preparation of N-f2-( 1 -naphthvnthiazol ^vlcarbonylUN'-fN-picolinoy I-I .- 
norleucinyPhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-rm-butoxycarbonyl-L-leucine in step (b) and picolinic 
30 acid for 8-quinolinecarboxylic acid in step (d), the tide compound was prepared as a white 
solid (0.114 g, 72%). MS (ESI): 488.2 (M+H)+ 
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Example W5 

Preparation of N42^1-n^^ 
noriWCiinynhytfra^ife 

5 

Following the procedure of Example 59(a>59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-ierr-butoxycarbonyl-L-leucine in step (b), the title 
compound was prepared as a white solid (0.082 g, 47%). MS (ESI): 538.1 (M+H) + . 

10 Example 14$ 

Preparation of N-f2-flN^vclopropvl-N^Yc to^ 
fN-(2-quinolinovlVL-tM:vcloDropvlalanvllhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-re/t- 
butoxycaitonyl-L-b^yclopropylalanyl)-N'-[2-<N-cyclopropyl-N- 
cyclopropy lmethylamino)thiazoI^ylc^rbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol^ 

ieucinyl)hydrazide in step (a) and 2-quinolinecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (1 50 mg, 81%). MS (ESI): 519.2 
(M+H)+ 

Example 147 

Preparation of N-r2^^Yclo propvl-N^vclopropvlire 
rN-fl-isoquinolin oylVL-b^cyclopropylalanvllhydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rert- 
butoxycarbonyl-L-b^clopropylalanyO-N'-P^-^yclopropyl-N- 
cyclopropylmethylamino)thiazol^yicarbonyl]hydra2ide for N-[2-(N-cyclopropyl-N- 
cyclopropylme%lammo)thiazol^ 

leucinyl)hydrazide in step (a) and 1-isoqiiinolinecarboxylic acid for picolinic acid in step 
(b), the title compound was prepared as a white solid (130 mg, 87%). MS (ESI): 519.2 
(M+H)+ 
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Example 148 

Preparation of N42-r^yclopropvl-N-(2^ 
rN-(6-methvl-3-pvri^^ 

5 

Following the procedure of Example l(a)-l(h), except substituting N-isobutyl 
cyclopropylamine for cis-2,6-dime%lmorpholine in step (a) and 6-methyl-3- 
pyridy lcarbinol for 4-pyridylcaibinol in step (0, the title compound was prepared as a white 
solid (220 mg, 88%). MS (ESI): 517.2 (M+H)+. 

10 

Example 149 

Preparation of N~fN-rgrf-butoxvc arbonvl>L-leucinvlVN^r2-rN--cvclopropvl-N^^ 
methvlpropvnaminolthiazol^vlcarfaonvllhvdraridft 

15 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropyl isobutylamine for cis-2,6-diinethylmorpholine in step (a) and N-terr- 
butoxycarbonyl-L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (h) t the 
title compound was prepared as a white solid (1.01 g, 89%). MS (ESI): 4663 (M+H)+ 

20 

Example 150 

^p^tiQAPfN- P^naphthyl)^^ 
butylalanvllhydrflzide 

25 

Following the procedure of Example 59(a)-59(d), except substituting N-terf- 
butoxycarbonyl-L-b-rcrT-butylalanine for N-terr-butoxycarbonyl-L^eucine in step (b) and 
7-quinolinecaiboxylic acid for 8-quinolinecarboxylic acid in step (d), the tide compound 
was prepared as a white solid (0.139 g, 80%). MS (ESI): 552.2 (M+H)+ 

30 
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Exmpte 131 

Preparation of N42-n-naphthvnt hiazo1^ 
hp^ylalanyllhytfirazicte 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-fe/t- 
butoxycarbonyl-L-b-rm-butylalaiune for N-/m-butoxycarbonyl-L-leucine in step (b) and 

2- quinolinecarboxylic acid for 8-quinolinecarboxy lie acid in step (d), the title compound 
was prepared as a white solid (0.158 g, 91%). MS (ESI): 552.2 (M+H)+ 

10 

Example 152 

Preparation of N-rN-n^sominolinovlVL-b- ^ 
ylc^Qnyllhycj^aade 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-rerr-butylalanine for N-rert-butoxycarbonyl-L-leucine in step (b) and 
1 -isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the tide compound 
was prepared as a white solid (0. 143 g, 82%). MS (ESI): 552.2 (M+H) + . 

20 

Example 153 

Preparation of N-fN-(3-isocroinolinoviyL-^ 
ylcarbpnyHhydrayidp 

25 

Following the procedure of Example 59(a)-59(d), except substituting U-tert- 
butoxycarbonyl-L-b-terr-butylalanine for N-rm-butoxycarbonyl-L-leucine in step (b) and 

3- isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.130 g, 75%). MS (ESI): 552.2 (M+H)+ 

30 
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Example. 154 

Preparation ofN-rN-(6-methvlnicotinov^^ 
ylcaybonyUhydrazj^ 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbony 1-L-norleucine for N-te/t-butoxycarbonyl-L-leucine in step (b) and 6- 
raethylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.109 g, 67%). MS (ESI): 502.2 (M+H)+. 

10 

Example 155 

Preparation of N-r2>(l-naphthvl)thia7X)l^vlcaAonv n^N > -rN^7>quinQlinQvlVL. 
norieucinvllhvdrazide 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-rerr-butoxycarbonyl-L-leucine in step (b) and 7- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.104 g, 59%). MS (ESI): 538.1 (M+H) + . 

20 

Example 156 

Preparation of N42-H-naphthvnthia7x>l^^ 
norleucinyl]hvdrazide 

25 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-rm-butoxycarbonyl-L-leucine in step (b) and 2- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.153 g, 87%). MS (ESI): 538.1 (M+H)+ 

30 
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Example 157 

Preparation of N-fN^Hspqm^ 
ylcprbpnyHhydrag^ 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-rm-butoxycarbonyl-L-leucine in step (b) and 1- 
isoquinolinecarboxylic acid for 8-quinolinecarboxyUc acid in step (d), the title compound 
was prepared as a white solid (0.151 g, 86%). MS (ESI): 538.1 (M+H) + . 

10 

Example 158 



Preparation of N-fN-f ^isoquinoltnovn-L-norleiicin vn-N'-ri-n -naphthvnthiaznl-4- 
ylcarbpnyllhydrazide 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-fert-butoxycarbonyl-L-leucine in step (b) and 3- 
_ isoquinolinecarboxylic acid for 8^uinolinecarboxylic acid ^ 
was prepared as a white solid (0.126 g, 72%). MS (ESI): 538.1 (M+H)+ 

20 

Example 159 

Preparation of N-r2-(N^vclopropvl-N^vc1 opropvlire^ 
rN-(5-hvdn>xvme^ 

25 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rerx- 
butoxycarbonyl-L^b^yciopropyla^^ 

cyclopropylmethylamino)thiazol^ylcaibonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylme%lamino)thiazol^^ 
30 Ieucinyl)hydrazide in step (a) and 5-hydroxymehylimidazole-4-carboxylic acid for picolinic 
acid in step (b), the title compound was prepared as a white solid (50 mg, 44%). MS (ESI): 
488.2 (M+H)+ 
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Example Iff) 

Preparation of N42-n^vp) opropvi-N-^ 

rN-(8-miinolinovll I^b-cvcloDropvlal anvllhydrazi^e 

5 

a) N-(N-tert-butoxycarbonyl-^ 
methylpropyl)amino]thiazoI-4-ylcarbonyl]hydra2ide 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropyl isobuty lamine for cis-2,6-dimethylmorpholine in step (a) and N-rm- 
10 butoxycarbonyl-L-b-cyclopropylalanine for N-(4«pyridinylrnethoxycarbonyl)-L-leucine in 
step (h), the title compound was prepared as a white solid (1 .01 g, 89%). MS (ESI): 466.3 
(M+H)+ 



b) N42-[N^yclopropyl-N-(2-me^ 
15 quinolinoyl)- L-b-cyclopropylalanyl]hydrazide 

Following the procedure of Example 56(a>56(b), except substituting N-(N-tert- 

butoxyc^ulwnyl-l^b^clopropylalanyl^N^P-tN^yclopropyl-N^- 

metfaylpropy l)amino]thiazol-4-y lcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thia^ 
20 leucinyl)hydrazide in step (a) and 8-quinolinecaiboxylic acid for picolinic acid in step (b), 

the tide compound was prepared as a white solid (135 mg, 100%). MS (ESI): 521.2 

(M+H)+ 

Example 16? 

25 

Preparation of N42-m^vclopropvl-N^vclo propvlmethvlamino)thiazo1^vlcartx^nv1%N t - 
fN-(6-methvlnicotinovlV-L>b-te rr-butvlalanvllhvdra2ide 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-(N- 
30 cyclopropyi-N^clopropylmeA^ 

L-b-terr-butylalanyl)hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethyiamino)thiazol^ 

leucinyl)hydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (85 mg, 79%). MS (ESI): 499.2 (M+H)+ 

35 
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Example 1C2 

Preparation of N-f2-fN<vclopropvl-N^2-me^ 
rN^4-methvlimidazol-5^^ 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbony!-L4«yclopropylaIanyl)^ 

methylpropyl)amino]thiazol^ylcaibonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol^ylcarbon^ 

leuciny l)hydrazide in step (a) and 4-methylimidazole-5-carboxylic acid for picolinic acid in 
step (b), the tide compound was prepared as a white solid (100 mg, 73%). MS (ESI): 
474.2 (M+H)+. 

Example 1<53 

Preparation of N42-rN^vclopropvl-N- f2-methvlpropvnamino1thiazx>l^vlcaibonvn-N T - 
rN-(2-quinolinovn-L>b-cvclopropvla lanvl1hydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycartx>nyl-^bK;yclopropy 

metiiylpropyl)amino]thiazol-4-ylcarbonyllhydra2ide for N-[2-<N-cyclopropyl-N- 
cycIopropylmethylamino)thiazol^ylcar^^ 

leucinyl)hydrazide in step (a) and 2-quinolinecarboxy lie acid for picolinic acid in step (b), 
the tide compound was prepared as a while solid (75 mg, 59%). MS (ESI): 521 .2 (M+H)+ 

Example 164 

Preparation of N-re-rN^vclopropyl -N-Q^^ 
rN^6-medivlnicotinovlV L-b^clopropvlalanvnhvdrazidp. 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-teit- 
butoxycarbonyI-L-b^yclopropylalanyl)-N^[2-[N-cyclopropyl-N-(2- 
methylpropyl)amino]thiazol-^ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopn>pylmethyiamino)thi^ 

leuciny l)hydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (112 mg, 65%). MS (ESI): 485.3 (M+H)+ 
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Preparation of N-r2-f^naDhthvnthiazol-4-vlcaAon vl1-N , -rN-f8- 

g»iy)olinoyl)glycinynhydrffride 

5 

a) N-(8-quinolinoyl)glycine 

Following the procedure of Example 102(f)-102(g), except substituting glycine 
methyl ester hydrochloride for L-leucine methyl ester in step (f), the title compound was 
prepared as a pale yellow solid (0.207 g, 95%). MS (ESI): 231.1 (M+H)+ 

10 

b) N-[2-( l-naphthyl)thiazoI^ylcaibon^ 

Following the procedure of Example 1(h), except substituting N-[2-(l- 
naphthyl)thiazol-4>ylcarbonyl]hydrazide for N-[2Kcis-2,6-dimethyl-4-morpholino)thiazol- 
4-ylcarbonyl]hydrazide and N-(8-quinolinoyl)glycine for N<4-pyridylmethoxycaibonyl)-L- 
15 leucine, the title compound was prepared as a tan solid (0.028 g, 12%). MS (ESI): 482.1 
(M+H)+ 

- - - --- - Example 166 

20 Preparation of N-f2-n-naphthvttthia2ol ^^ 
nprvalinyHhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbony 1-L-norvaline for N-ferr-butoxycaibonyl-L-leucine in step (b), the title 
25 compound was prepared as a white solid (0.131 g, 74%). MS (ESI): 524.1 (M+H)+. 

g*aynp)e 167 

Preparation of N42-f 1 -naphthvnthiazo1^vlc ait>onvll^-rN>(2>quinolinoyn-L^ 
30 norvalinyllhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-rm-butoxycarbonyl-L-leucine in step (b) and 2- 
quinolinecaiboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
35 prepared as a white solid (0.135 g, 75%). MS (ESI): 524.1 (M+H) + . 
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Example 

Preparation of N-f2-( 1-naphthvnthiazQl^vlcarbonvII-hr-^ picolinovl-L- 
pprvaiinylHiytirftzii^ie 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-terf-butoxycarbonyl-L-leucine in step (b) and picolinic 
acid for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as a white 
solid (0.126 g, 79%). MS (ESI): 474.2 (M+H)+ 

10 

Example W 

Preparation of N42^1-naphthvl)thiazol^vlc^onvl1^rN-r6-methvlnicx>tinovlVL- 
norvalmyllhyrfimdg 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-terr- 
butoxycarbonyl-L~norvaline for N-terr-butoxycarbonyl-L-leucine in step (b) and 6- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.141 g, 85%). MS (ESI): 488.2 (M+H) + . 

20 

Example 17Q 

Preparation of N-F2-( 1-naphthvnthiazol^vlttiito^ 
ylcarbonvn-L-norvalinvllhydrazide 

25 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-te/t-butoxycarbonyl-L-leucine in step (b) and 4- 
methylimidazole-5-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.098 g, 51%). MS (ESI): 477.1 (M+H) + . 

30 

Example 171 

Preparation of N42-n-naphthvnthiazol^vlca^ 
porvalinyl]hy<fozide 

35 

Following the procedure of Example 59(a)-59(d), except substituting N-ten- 
butoxycarbonyl-L-norvaline for N-te/*-butoxycarbonyi-L-leucine in step<b) and 1- 
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5 



isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.146 g, 82%). MS (ESI): 524.2 (M+H)+. 

gxmpllfi 17? 

Preparation of N-r2^1-naphthvnthiazo1^vlcaA^ 
norvftlinyllhydrflzide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
10 butoxycarbonyl-L-norvaline for N-rm-butoxycarbonyl-L-leucine in step (b) and 3- 

isoquinolinecaiboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.138 g, 78%). MS (ESI): 524.2 (M+H) + . 



15 



Example 173 

Preparation of (IS. l'SVN. N , > bis-r4-fl-as?^benzvloxvcarbonvlaminoV3- 
methvlbutvnthiazol>2-vlcarbonvllhvdrazide 

a) N-benzyloxycaibonyl-L-leucinamide 

20 To a stirring solution of N-benzyloxycartx)nyl-Meucine (4.6 g, 17.3 mmol) in 

THF, cooled to -40 °C, was added N-methylmorpholine (3.68 g, 36.4 mmol; 4.0 mL) and 
isobutyl chloroformate (2.37 g, 17.3 mmol; 2.25 mL). After stirring for 15 min, ammonia 
was bubbled through the solution for 5 min. The solution was wanned to room 
temperature, evaporated, and the residue was dissolved in ethyl acetate, washed with 0.1 N 

25 Hcl, and saturated brine, then dried (MgSC>4), filtered and evaporated to dryness to give the 
title compound as a white solid (4.58 g, 100%). 

b) N-benzyloxycarbonyl-L-leucinethioamide 

A solution of the compound of Example 1(a) (4.58 g, 17.3 mmol) and Lawesson's 
30 reagent (4.21 g, 10.4 mmol) in THF was allowed to stir at room temperature for 16 h. The 
solution was concentrated and the residue was purified by flash chromatography on 230- 
400 mesh silica gel, eluting with 1 :3 EtOAc/hexanes, to provide the title compound as a 
pale yellow solid (3.74 g, 77%). 

35 c) ( 1 S)- 1-benzyloxy carbony lamino- 1 <4K^rboethoxythiazol~2-y l)-3-methy Ibutane 

The compound of Example 1(b) (2.20 g, 7.83 mmol) was dissolved in acetone (35 
mL), cooled to -10 °C, and ethyl bromopymvate (1.68 g, 8.62 mmol, 1.08 mL) was added. 
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After stirring for 1 h, the solution was poured into methylene chloride/water, then into 
saturated aqueous NaHC0 3 . The aqueous layer was extracted with methylene chloride and 
the combined organic layers were washed with saturated brine, dried (MgS0 4 ), filtered and 
concentrated. The residue was dissolved in methylene chloride, cooled to -20 ° C, pyridine 
5 (1.36 g, 17.2 ramol, 1.39 mL) and trifluroracetic anhydride (1.81 g, 8.62 mmol, 1.22 mL) 
were added. After stirring for 1 h, the solution was washed with saturated squeous 
NaHCC>3 and saturated brine, then dined (MgS0 4 ), filtered, and concentrated. The residue 
was purified by flash chromatography on 90 g of 230-400 mesh silica gel, eluting with 1 :3 
ethyl acetate/hexanes, to provide the title compound as a pale yellow oil (2.36 g, 80%). *H 
10 NMR (400 MHz, CDC1 3 ) d 8.08 (s, 1H), 7.38 (m, 5H), 5.42 (s, 3H), 5.23-5.07 (in, 3H), 
4.42 (q, 2H), 2.01-1.62 (m, 3H), 1.41 (t, 3H), 0.99 (d, 6H). 

d) (lS)-l-benzyloxycarbonylamm^^ 

Following the procedure of Example 1(d), except substituting (1S)-1- 
15 benzyloxycarbonylamino-l-(4-cart^ f or et h y i 2-(cis- 

2,6-dimethyl-4-morpholino)thiazole-4-carboxylate, the title compound was prepared as a 
pale yellow foam (2.01 g, 97%). *H NMR (400 MHz, CDCI3) d 8.35 (bs, 1H), 8.03 (s, 
1H), 7.37 (m, 5H), 5.29 (d, 1H), 5.14-5.09 (m, 3H), 4.07 (bs, 2H). 1.92-1.82 (m, 1H), 1.79- 
1.66 (m,2H), 1.00 (d,6H). 

20 

e) ( 1 S)- 1 -benzy loxycarbony lamino- 1 -(4-carboxythiazol-2-y l)-3-methy lbutane 

FoUowing the procedure of Example 1(g), except substituting (1S)-1- 
benzyloxycarix>nylamino-l-(4-cartx>ethoxytM for N-(4- 

pyridinylmethoxycarbonyl)-L-leucine methyl ester, the title compound was prepared as a 
25 white solid. MS (ESI): 349.2 (M+H)+. 

f) (IS, TS)-N, W-bis-[4-[l-(N-benzyloxycaito 
ylcarbonyljhydrazide 

Following the procedure of Example 1(h), except substituting (1S)-1- 
30 benzyloxycaibonylamino-l-(4-hydr^ f or N-[2- 

(cis : 2,6-dinrcthyl-4-morpholino^ and (IS)- 1- 

benzyloxycarbonylamino-l-(4-car^^ for N-(4- 

pyridylmethoxycarbonyl)-L-leucine, the tide compound was prepared as a white solid 
(0.028 g, 59%). MS (ESI): 693.1 (M+H)+. 

35 
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Sample 174 

Preparation of N42-rNK:vclopropv]-^ 
fN-r6-methvlnicotinovlVI^Iv/ m-butvlalanynhvdr^ide 

5 

a) N-(N-tert4>utoxycarbonyI4.4>-te^^ 
methylpropyl)amino]thiazo]-4-ylcarbonyl]hydrazide 

Following the procedure of Example l(a>l(d) and 1(h), except substituting N- 
cyclopropyl isobutylamine for cis-2,6-dimethybnorpholine in step (a) and N-terf- 
10 butoxycarbonyl-L-b-rert-butylalanine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 

step (h), the title compound was prepared as a white solid (0.44 g, 100%). MS (ESI): 482.3 
(M+H)+ 

b) N-[2-[N^yclopropyl-N<2-me%^ 

1 5 methylnicotinoy l)-L-b-terf-buty lalany l]hy drazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rert- 
butoxy«irbonyI4^b-rerM>u^ 

methylpropyl)amino]thiazol^ylcarbonyl]hydrazideforN^ ... 
cyclopropylmethylam^ 
20 Ieucinyl)hydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (70 mg, 66%). MS (ESI): 501.2 (M+H)+ 

Example 175 

25 Preparation of N42-FN^vclopropvl- N^2-methYfr 
rN-(4-methvlimida?x)l^ 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert^ 
butoxycaitoonyl-L-b-terf-bity^ 
30 methylpropyl)aminoJthiazol^ylcari>onyl]hydra2ide for N-[2-(N^yclopropyl-N- 
cyclopropylmethylamino)thiazol^ 

leucinyl)hydrazide in step (a) and 4-methylimidazole-5-carboxylic acid for picolinic acid in 
step (b), the tide compound was prepared as a white solid (70 mg T 39%). MS (ESI): 490.2 
(M+H)+. 
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Example 176 

rN-fl-i3oqwnQHnovIVl^b-rgrt-butvIa1anvnhvdrazide 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
bttoxycarbonyW^b-tert-butylalany^ 

methyIpropyl)an^o]tWazol^ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thi^ 
10 leucinyl)hydrazide in step (a) and 1-isoquinolinecarboxylic acid for picolinic acid in step 
(b), the title compound was prepared as a white solid (123 mg, 88%). MS (ESI): 535.3 
(M+H)+ 



15 



25 



30 



Example 177 

Preparation of N-rN-r5-butvlpicolinn vlVL-b-fgft-hutvlalan vn-N , >r2~fN-cvclopropvl-M- 
cvclopropvlmethvlamino)thiazol-4-y lcarbonvi]hY dra7iriR 



Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
20 butoxycarbonyW^b-ferr-butylalanyl^ 

methylpropyl)amino]thiazol-4-yicarbonyl]hydra2ide for N-[2-(N-cyclopropyI-N- 
cyclopropylmethylamino)thiazol^ 

Ieucihyl)hydrazide in step (a) and 5-butylpicolinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (90 mg, 85%). MS (ESI): 541.3 (M+H)+ 



Example 178 



Preparation pf N-f2-(N^yc)oproPvl-N^^ 
fN-(6-methvlpicolinovlVL-b-fg/t-burvlalanvnhvdnizidR 



Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyU.-t>-rejt4>uty^ 

methylpropyl)amino]thia2ol^ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)^^ 
35 leucinyl)hydrazide in step (a) and 6-methylpicolinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (170 mg, 86%). MS (ESI): 499.2 (M+H) + . 
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Example 17? 

Preparation of N-r2-m^vrtopropvl-N^vcloprop 
rN^4>fluorobenzovlVL-leucinvnhvdra7.ide 

5 

Following the procedure of Example 56(a)-56(b), except substituting 4- 
fluorobenzoic acid for picolinic acid in step (b), the title compound was prepared as a white 
solid (88 mg, 97%). MS (ESI): 488.2 (M+H)+ 

10 Example 180 

Preparation of N-rN-(4-fluorobenzovlVL4^ 

yjpa^nyilbyftayide 

15 Following the procedure of Example 59(a)-59(d), except substituting 4~ 

fluorobenzoic acid for 8-quinolinecaiboxylic acid in step (d), the title compound was 
prepared as a white solid (0.1 13 g, 69%). MS (ESI); 505.1 (M+H) + . 

Example 181 

20 

Preparation of N-r2-^l-naphthvnthiazol^4-vlcarbonvn^rKr-f?- 
pvridinvlmethoxvcarbonvlVL-b-r g i t>butvlalanv11hvd ra zid P 



a) L-b-ferr-butylalanine methyl ester hydrochloride 
25 To a suspension of L-b-rm-butylalanine (2.0 g, 13.8 mmol) in 2,2- 

dimethoxypropane (75 raL) was added concentrated hydrochloric acid (12 raL). After 
standing at room temperature for 16 h, the solution was concentrated, redissolved in ethyl 
acetate and washed with 7.5% Na 2 C0 3 (2 X). The organic layer was dried (MgSO^, 
filtered and concentrated to yield the free base (1.3g, 8.2 mmol). This was dissolved in 
30 ether and HC1 (8.2 mL, 1.0M in ether) added. The white precipitate was collected by 

filtration yield the title compound as a white solid (1.32 g, 49%). MS (ESI): 159.7 
(M+H)+ 
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b)N-(2-pyridinylmethoxycarbonyl)-L-b-f^rr-butylalanine 

Following the procedure of Example l(e>5(g), except substituting L-b-terr- 
buty lalanine methyl ester hydrochloride for L-leucine methylo ester hydrochloride in step 
5 (e) and 2-pyridylcarbinol for 4-pyridylcarbinol in step (f), the title compound was prepared 
as a white solid (055 g, 100%). MS (ESI): 281.3 (M+H)+. 



c) N-[2-(l-naphthyl)tMazol^^ 
butylalanyl]hydrazide 

10 

Following the procedure of Example 1(h), except substituting N-[2-<l- 
naphthyl)thiazol-4-ylcarbonyl]hydrazide for N-[2<cis-2,6-dimethyl-4-morpholino)thiazol- 
4-ylcaibonyl]hydrazide and N^2-pyridinyltnethoxycartK>^ for N- 

(4-pyridylmethoxycarbonyl)-Heucine f the title compound was prepared as a white solid 
15 (0.155 g, 47%). MS (ESI): 532.2 (M+H)+ 

Example 182 

Preparation of N-rN^2-methvl-3-pvridinvlmethoxv^ 
20 (l-naDhthYnthiazol-4-vlcarbonvllhvdra2ide 

Following the procedure of Example 181 (a)- 18 1(c), except substituting 2-methyl-3- 
pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was prepared as a 
white solid (0.169 g, 67%). MS (ESI): 546.2 (M+H) + . 

25 

Example 183 

Preparation of N-r2-(l-naphthvnthiazol^ylcarbonvll-N t -rN-f2- 
pvridinvlmethoxvcarbonvlVL-b -cvclopropvlalanvllhvdrazide 

30 

a) L-b-cyclopropylalanine methyl ester hydrochloride 

Following the procedure of Example 181(a), except substituting N-tert- 
butoxycarbonyl-L-b-cyclopropylalanine methyl ester for L-b-reit-butylalanine, the title 
compound was prepared as a white solid (2.2 g, 30%). MS (ESI): 144.0 (M+H) + . 

35 
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b) N-[2-( l-naphthyI)thiazol-4~ylcarbonyl)-^^ 
cyclopropylalanyl]hydrazide 

Following the procedure of Example 181(b)-181(c), except substituting L~b- 
cyclopropy lalanine methyl ester hydrochloride for L-b-rm-butylalanine methyl ester 
5 hydrochloride in step (b), the title compound was prepared as a white solid (0. 147 g, 6 1 %). 
MS (ESI): 516.1 (M+H)+ 

Example 184 

10 Preparation of N-nNr-f2-methvI-3-pvridinvlm^ 
f2^^naph^ynthiazol^Ylcarbonyl]hydmadP 

Following the procedure of Example 181(a)-181(c), except substituting N-te/r- 
butoxycarbony 1-L-b-cyclopropy lalanine methyl ester for L-b-rerf-buty lalanine in step (a) 
15 and 2-methyl-3-pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was 
prepared as a white solid (0.159 g, 65%). MS (ESI): 530.2 (M+H)+. 

E^mpte 185 

20 Preparation of N-rN-r6-methvI-3-pvridinvlmethoxvc ^ 
Y14 1 -naphthvnthiazoI-4-vlcarbonvnh vdra/.ide 

Following the procedure of Example 181(a>181(c), except substituting N-tert- 
butoxycaibony l-L-b-cyclopropy lalanine methyl ester for L-b-ferf-buty lalanine in step (a) 
25 and 6-methyl-3-pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was 
prepared as a white solid (0.169 g, 69%). MS (ESI): 530.2 (M+H) + . 

Example Igfr 

30 Preparation of N-rN-(6-methvl-3-pvridinvlm^^ 
( 1 -naphthynthiazol^vlcarbonvllhydrazide 

Following the procedure of Example 181(a)-! 8 1(c), except substituting 6-methyl-3- 
pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was prepared as a 
35 white solid (0.194 g, 77%). MS (ESI): 546.2 (M+H)+ 
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Sample 187 

Preparation of N.N , >bis-f2-fl-naphthvnthiazol-4-vlcarbonvnh y Hni7iHp 

5 a) ethyl 2-(l-naphthyI)thiazole-4-caibohydrazide 

Following the procedure df Example 3(a)-3(c) and 3(e), except substituting 1- 
naphthylboronic acid for 4~methyl-l-naphthylbon>nic acid in step (e), the title compound 
was prepared as a pale yellow solid. MS (ESI): 270.1 (M+H) + . 

10 

a) ethyl 2^1-naphthyI)thiazole-4-carbohydrazide 

Following the procedure of Example 1(g), except substituting ethyl 2-(l- 
naphthyl)thiazole-4-carbohydrazide forN^4-pyridinylmethoxycarbonyl)-L-leucine methyl 
ester, the title compound was prepared as a white solid. MS (ESI): 256.0 (M+H)+ 

15 

Pwnple 188 

P reparation of N-r2^<vcloproPvl-N^vclopropvlmethvlamino)thiazo1-4-vlcarbQnvl l-N*- 
fNr f Z-( 1 .8-naphthvridinovm-L -b-cvclopropvlalan vllhydrazide 

20 

Following the procedure of Example 56(a>56(b), except substituting ^-(N-tert- 
butoxycart)onyl-L-b^clopro^^ 

cyclopropylmethylamino)thiazol-4-y icarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylainino)thiaOT^^ 
25 leucinyl)hydrazide in step (a) and 1 ,8-naphthyridine-2-carboxy lie acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (100 mg, 59%). MS (ESI): 
520.2 (M+H)+ 
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Example 189 

Preparation pf N-r2-rN-cvc)QproDvl-N-(2Mtte^^^ 
rN^.^fluorobenzoyl VL^yclopfopvlalanvnhvd^zide 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
but6xycarbonyl4--bK;ycIopropyM^ 

methylpropyl)amino]tMazol^ylcarlx)nyl]hy(iraa for N-[2-(N-cycIopropyl-N- 
cyclopropylmethylamino)th^^ 
10 leucinyl)hydrazide in step (a) and 3,4-difluorobenzoic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (208 mg, 100%). MS (ESI): 506.1 (M+H)+ 

Example \9Q 

15 Preparation of N-re-fN-cvclopropvl- N-f 2-meth vlpropvnaminolthiazol-^ylcarbonylVN 1 - 
fN-f4-flluorobenzovn-L-leucin vnhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting ^(N-tert- 
butoxycarbonyli-leuctoyl)^ 
20 ylcarbonyljhydrazide for N-[2-(N^yclopropyl-N^yclopropylmethylamino)thiazol-4~ 
ylcarbonyl]-hT-(N-^rr-butoxycarbonyl-L-leucinyl)hydrazide in step (a) and 4- 
fluorobenzoic acid for picolinic acid in step (b), the title compound was prepared as a white 
solid (130 mg, 70%). MS (ESI): 490.2 (M+H)+ 

25 Exarp p fc 191 

Preparation of N-rN>fS>buMpicolinovlVL-leucinvn^-r2-W^yclopropvl-N- 
cvclopropvlmeth vlamino^thiazol-4-vlcaihonvllhvdrazide 

30 Following the procedure of Example 56(a)-56(b), except substituting N-(N-rerr- 

butoxycartonyl-L-leucmyl^ 

ylcarbonyi]hydrazide for N-[2^-cyclopropyl-NK:yclopropylm^ 
ylcarfx>nyl]-N f -(N-tert-butoxycarbonyl-L4eucinyI)hyd^ in step (a) and 5- 
butylpicolinic acid for picolinic acid in step (b), the title compound was prepared as a white 
35 solid (100 mg, 63%). MS (ESI): 529.3 (M+H)+ 
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Example m 

PTCKffiWlPn Of N-r2-rN^VClOPronvW^ 
fN-f3.4-dimethoxvbenzovlVI J -lftii Hnvl1hvriraMrtft 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rert- 
butoxycarbonyl-Meucmyl>N'-[2-[N^^^ 

ylcarbonyljhydrazide for N-[2-(N^yclopropyI-N-cycIopropylrnethylammo)tMaTO^ 
yicart»nyl>N"^-tert-bittoxy in ste p ( a ) and 3,4- 

10 dimethoxybenzoic acid for picolinic acid in step (b), the tide compound was prepared as a 
white solid (130 mg, 84%). MS (ESI): 532.2 (M+H)+. 

Example 19t 

15 Preparation pf N-r2-FN^y clpproPV l-N^ 2 - nTe ftvlnro^ 

rNQ^ifwprobertzovlVL-b-rgrt-hiitvlala nvnhvdrariH^ 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rert- 
butoxycarbonyl-L-b-terr-butylalanyl^N'-P-IN-cycIopropyl-N^- 
20 memylpropyl)an^o]thiazol^ylcarbonyl]hydrazide for N-[2-(N-cyctopropyl-N- 
cyclopropylinethylairimo)tlri^ 

leucinyl)hydrazide in step (a) and 3,4-diflucrobenzoic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (120 mg, 78%). MS (ESI): 522.2 (M+H)+. 

25 Example 194 

Preparation pf N-f ?^fN^ctoDronvl-N-f 
fN-(3.4-dimethoxvhftnzovlV.I-h-f/>r r-butvlalanvnhy rimr;^ 

30 Following the procedure of Example 56(a)-56(b). except substituting N-(N-rcrr- 

butoxycarbonyl-L-b-ten-butylalanyl)-N , -[2-(N-cyclopropyl-N-(2- 
memylpropyl)ammo]tbiaz»l^ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmemylairuno)tluazol^ 

leucmyl)hydrazide in step (a) and 3,4-dimethoxybenzoic acid for picolinic acid in step (b), 
35 the tide compound was prepared as a white solid (73 mg, 51%). MS (ESI): 546.3 (M+H)+. 
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Example 195 

Preparation of N-fN-f54>utvlpicolinovllL-b^ ^ 
cvclopropvlmethvlamino^^ 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-^rr- 
butoxycarbonyM^b-tert-butylalanyl)-N^^ 

methylpn}pyl)amino]thiazol^ylcaibonyl]hydi^d^ for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)tM^ 
10 leucinyl)hydrazide in step (a) and 5-butylpicolinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (120 mg, 77%). MS (ESI): 543.2 (M+H) + . 

Example 196 

15 Preparation of N-R-fN-CVClP Propy W2>methvlp ro pvn a min olthia2o1^vl<^ibonvll>Nr- 
rN-f6-methvlpicolinoylVI^b-ter t>butvlalanvllhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rcrt- 
butoxyca^bony^L-b-fm-butylalanyl)-N , -[2-[N-cyclopropyl-N-(2- 
20 methylpropyl)ammo]thia^^ for N-[2-(N-cyclopropyl-N- 

cyclopropylme%lamino)tta^ 

leucinyl)hydrazide in step (a) and 6-methylpicolinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (104 mg, 72%). MS (ESI): 501.3 (M+H) + . 

25 The above specification and Examples fully disclose how to make and use the 

compounds of the present invention. However, the present invention is not limited to the 
particular embodiments described hereinabove, but includes all modifications thereof 
within the scope of the following claims. The various references to journals, patents and 
other publications which are cited herein comprise the state of the art and are incorporated 

30 herein by reference as though fully set forth. 



121 



WO 98/48799 



PCT/US98/08740 



We claim: 



1 . A compound of Formula I: 



wherein: 

L is C 2 -6alkyl, Ar-Co^alkyl, Het-C()_ 6 alkyl, CH(R*)NR5r6 CH(R4)Ar, 
10 CH(R 4 )0Ar\ or NR 4 R 7 ; 

Ar is phenyl or naphthyl; 
Ar* is phenyl or naphthyl; 

Het is a stable 5- to 7-membered monocyclic or a stable 7- to 10-membered 
bicyclic heterocyclic ring, which is either saturated or unsaturated, and which consists of 
1 5 carbon atoms and from one to four heteroatoms selected from the group consisting of N, O 
and S, said heterocyclic ring being attached at any heteroatom or carbon atom which results 
in a stable structure, or any bicyclic group in which any of said monocyclic heterocyclic 
rings is fused to a benzene ring; 

WisC(0), SO2; 
20 X, Y, and Z are independently N, O, S or CR 10 , 

provided that at least two of X, Y and Z are heteroatoms and at least one of X, Y 
and Z is N, or that one of X, Y and Z is C=N, C=C or N=N and the other two are CR 10 or 
N, further provided that at least two of X, Y and Z are N; 

- indicates a single or double bond in the five-membered heterocycle; 
25 R\ R 1 , R 2 , R5 R8 r9 rW mi R 12 ^ independently H, C^galkyl, C 2 . 

galkenyl, Ar-C^alky!, or Het-C^gall^l; 

R3 is C 3 _ 6 alkyl, Ar, Het, CH(Rl *)Ar, CH(R* *)OAr, NRl *r12, 
CH(R n )NR 12 R 13 ; or 

Y-X 

» 

30 R4 Rl 1, and R 15 are independently H, C^galkyl, C2-6alkenyl, C 3 _6cycloalkyl- 

Co-6-aIkyl, Ar-Co^alkyU or Het-Co^alkyl; 

R 7 is C^galkyl, C^salkenyl, C3. 6 cycloalkyl-Co. 6 -aIkyl, Ar-Co-galkyl, or Het- 
CQ^alkyl; 
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R 6 and R*3 are R 14 , Rl 4 C(0), R^S), R 14 OC(0), or 
R 14 OC(0)NR 9 CH(R 15 )(CO); and 

R* 4 is C^galkyt, C 2 ^alkenyU Ar-C^galkyl, or Het-C(^ 6 alkyl. 

5 and phannaceutically acceptable salts, hydrates and solvates thereof. 

2. A compound according to Claim 1 wherein Ar is independently substituted by one 
or more moieties selected from the group consisting of: Ph-C^alkyl, Het-C^galkyl, C\_ 
galkyl C^galkoxy, Ph-CQ^alkoxy, Het-Co_6alkoxy, OH, (CH2)i^NR 8 R 9 , OQCH^i. 

10 6NR 8 r9 CO2R, or halogen. 

3. A compound according to Claim 2 wherein Ph is independently substituted by one 
or more moieties selected from the group consisting of: C^galkyl, C^alkoxy, OH, 
(CH2)i_6NR 8 R 9 , 0(CH2)l-6NR 8 R 9 , CO2R, and halogen. 

15 

4. A compound according to Claim 2 wherein two C^alkyl groups are combined to 
form a 5-7 membered ring, saturated or unsaturated, fused onto the Ar ring. 

5. . A compound according to Claim 1 wherein Ar* is independently substituted by one 
20 or more moieties selected from the group consisting of: Ph-C^alkyl, Het-C()_6alkyl, C]_ 

galkyl, Cj.galkoxy, Ph-C^galkoxy, Het-Co_6alkoxy, OH, (CH2)i^NR 8 r9 0(CH2)i_ 
6NR 8 R 9 , C0 2 R\ or halogen. 

6. A compound according to Claim 5 wherein Ph is independently substituted by one 
25 or more moieties selected from the group consisting of: C^galkyi, C^galkoxy, OH, 

(CH2)i-6NR 8 R 9 O(0l2)l-6NR 8 R 9 CO2R, and halogen. 

7. A compound according to Claim 5 wherein two Ci_galkyl groups are combined to 
form a 5-7 membered ring, saturated or unsaturated, fused onto the Ar 1 ring. 

30 

8. A compound according to Claim 1 wherein Het is independently substituted with 
one or two moieties selected from the group consisting of: Ph-Co_galkyl, Het-C^g alkyl, 
C^alkyl, Ci^alkoxy, Ph-C 0 _ 6 alkoxy, Het-C^galkoxy, OH, (CH2h_6 NR 8 R 9 
0(CH2)i^NR 8 R 9 or OO2R. 
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9. A compound according to Claim 8 wherein Ph is independently substituted by one 
or more moieties selected from the group consisting of: C^galkyl, Cj^alkoxy, OH, 
(CH2)!^NR 8 R 9 , 0(CH2)i_6NR 8 R 9 , C0 2 R\ and halogen. 

5 10. A compound according to Claim 8 wherein two C^galkyl groups are combined to 
form a 5-7 membered ring, saturated or unsaturated, fused onto the Het ring. 

11. A compound according to Claim 1 wherein Het is selected from the group 
consisting of the piperidinyl, piperazinyl. 2-oxopiperazinyl, 2-oxopiperidinyl, 2- 

10 oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, 
pyrazolidinyl, imidazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pryidazinyl, pyrimidinyl, 
triazinyl, tetrazinyl, oxazolidinyl, oxazolinyl, oxazolyl, isothiazolyl, isoxazolyl, 
morpholinyl, thiazolidinyl, thiazolinyl, thiazolyl, quinuclidinyl, indolyl, quinolinyl, 
isoquinolinyl, benzimidazolyl, benzopyranyl, benzoxazolyl, furyl, pyranyl, tetrahydrofuryl, 

15 tetrahydropyranyl, thienyl, benzoxazolyl, thiamorpholinyl sulfoxide, thiamorpholinyl 
sulfone, thiadiazolyl, and oxadiazolyl rings. 

12. A compound according to Claim 1 wherein R 4 and R 7 may be combined to form a 
3-7 membered monocyclic or 7-10-membered bicyclic carbocyclic or heterocyclic ring. 

20 

13. A compound according to Claim 12 wherein said 3-7 membered monocyclic or 7- 
10-membered bicyclic carbocyclic or heterocyclic ring is independently substituted with 1- 
4 moieties selected from the group consisting of: Cj^alkyl, Ar-CQ^alkyl, Het-C^galkyl, 
Ci_ 6 alkoxy, Ar-CQ^alkoxy, Het-Co_ 6 alkoxy, OH, (CH2)i_6NR 8 R 9 and 0(CH2)i_ 

25 eNR 8 R 9 . 

14. A compound according to Claim 1 wherein Z = N, X = S, and Y = CH. 

15. A compound according to Claim 14 wherein R 3 is further defined as: 

30 




wherein: 

R^isHorCj.salkyl; 
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R 17 is C^galkyl, C 2 _6alkenyl, or C 3 .! 1C ycloalkyl; and 
R 18 is Ca.galkyl, OC 3 ^alkyl, Ar, Het, OiCtt^Ar, or 

CKCH2)o. 3 Het 

5 16. A compound according to Claim 15 wherein R 16 is H or Me. 

17. A compound according to Claim 15 wherein R 17 is n-propyl, wo-propyl, iso- 
pentyl, fert-butylmethyl, cyclopropylmethyl, w-butyl, n-butyl, or allyl. 

10 18. A compound according to Claim 15 wherein R 18 is selected from the group 

consisting of: 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, tert-butoxy, 
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyrazinyl, 4-rert-butoxycarbonylbenzyloxy, 4- 
carboxybenzyloxy, 3-te/t-butoxycarbonylbenzyloxy, 3-carboxybenzyloxy, 2-methyl-3- 
pyridinylmethoxy, 6-methyl-3-pyridinylmethoxy, benzyloxy, 2-quinolino, 3-quinoiino, 4- 

15 quinolino, 5-quinolino, 6-quinolino, 7-quinolino t 8-quinolino, 1-isoquinolino, 3- 
isoquinolino, piperidiny 1, 4-methylpiperidinyl, 4-methylimidazol-5-yl, N-benzyl- 
pyrrolidinyl, Nnmethyl-pyrrolidinyl, Ubenzyl-5-methylimidazol-4-yl, 1-piperazinyi; 3-(2- 
pyridyl)benzyl, 2-methy l-3-pyridinyl t 2-methyl^pyridinyU ^methyl^-pyridinyl, 4- 
dimethylaminobenzyloxy, 4-(4-morpholinomethyl)phenyl, 5-hydroxymethylimidazol-4-yl, 

20 S-butyl-2-pyridinyU 4-fluorophenyl, 3,4Klifluorophenyl t 2-(l f 8-naphthyridinyl), or 3,4* 
dimethoxyphenyl. 



19. A compound according to Claim 14 wherein L is selected from the group 
consisting of: 4-(cis-2,6-dimethyl)-4-morpholinyL N-cyclopropylmethyl-N-(2- 

25 methylpropyl)amino, 4-methyl-l-naphthyl t N-methyl-N-(2-methylpropyl)amino, 1- 
naphthyl, 5-acenaphthyl, N-cyclopropyl-N-cyclopropyhnethylamino t NJ4-bis-(2- 
methylpropyljamino, HI f 2 t 3 f 4-tetrahydroquinolino ) N-cyclopropylmethyl-N-propylamino, 
N-(2-methylpropyl)-N-phenylamino f 2-methoxy-l-naphthyl, 2-benzyloxyphenyU 2- 
benzyloxy-l-naphthyl, 9-phenanthrenyi, 9-anthracenyl, phenyl, 2-(4-rerf- 

30 butoxycarbonyl)benzyloxyphenyl, 2^4-carboxybenzyloxy)phenyl, N-cycIopropylamino, 8- 
quinolino, N,N-bis-(cyclopropylmethyl)amino, 4-(2,2-dimethylaminoethoxy)-l-naphthyl, 
or l-0^-benzyloxycart)onylamino)-3-methylbutyl. 

20. A compound according to Claim 1 selected from the group consisting of: 
35 N-[2-(cis-2,6-dimethyI^morpholm^ 

pyridinylmethoxycarbonyl)>L-leucinyl]hydrazide; 
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N-[2-[N^:yclopropylmethyl^ 
pyridinylmethoxycariwnyO-L-IeucinylJhydrazide; 
N-[2K4-me%l-l-naphthyl)^ 
leucinyl]hydrazide; 
5 N^2-[N-methyHH2-me^ 

pyridinyImethoxycaibonyl)-L4eucinyI]hydrazide; 
N-[2Kl-napbthyI)thia^^ 
leucinyl]hydrazide; 
N-[2-(l-naphthyl)thiazol^^ 
10 leucinyl]hydrazide; 

N-[2-(5-acenaphthyl)to 
leucinyljhydrazide; 

N-[2-[N-cyclopropylmethyl-N<2-raethylpropyl)amino]tW 

methyl-N-(4-pyridinyImethoxy 
1 5 N-[2-(N^yclopropyl-N^ycIop^ 

pyridinylmethoxycarbonyi)-L-Ieucinyl]hydraade; 

N42-tN-cyclopropylmethyl-N<2-methylpropyl)amin^ 

pyridinylmethoxycaibony^ 

N-[2-[NK;yclopropylme^ 
20 pyridinylmethoxycarbonyl)-Meucinyl]hydrazide; 

N-[2-[N^cIopropylme%l^ 

methyl-N-(3-pyridmylmethoxycartx>nyl)-L-leud^ 

N-[2KN^yclopropyl-N^yclopropylmethyIamino)thiazoI^ 

pyridinylraethoxycarbonyl)-L-leucinyl]hydrazide; 
25 N^2-(N^ycIopropyI-N^clopropylniethylamino)t^ 

(4-pyridinylmethoxycarbonyl)-L-Ieucinyl]hydrazide; 

N-[2-[N^-bis^2-me%^^ 

pyridinylmethoxycarbonyl>L-leucinyl]hydrazide; 

N-[N<4-pyridinyhretho^^ 
30 tetrahydnxjuinolino)]thiazoI^ylcarbonyl]hydraHde; 

N-[2-[N-methyl-N^2-methylpro 

phenyl)phenylpent-4-enoyl]hydrazide; 

N-[2-[N^-bis-(2-methylpropyl)amino]thiazoI^ylcaibonyl^ 

pyridiny!methoxycaibonyl)-L-Ieucinyl]hydrazide; 
35 N-[2-(N^yclopropyl-N^yclopropylmethylamino)thiazol^ 

(3-pyridinylmethoxycarbonyl)-L-leucinyl]hydrazi 
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N-[2-(N^clopropylmet^ 

pyridinylmethoxycart>onyl)-L-leucinyl]hydrazide; 

N-[2-[N-me%l-N-(2-methylpropyl^ 

phenyl)phenylpentanoyl]hydrazide; 
5 N-[N^2<n£thylpropyl)-^ 

ylcarbonyl]hydrazide; 

NK4-methyl-2-(3-phenyi)pheny^ 

ylcarbonyljhydrazide; 

N-[4-methyl-2-(3-phenyl^ 
10 phenylamino]thiazol-4-ylcarbonyl]hydrazide; 

N-[2K2-methoxy-l-naphthyl)th^ 

leucinyl]hydraztde; 

N-[2^24>enzyloxyphenyi)tn^ 

phenyl)phenylpentanoyl]hydrazide; 
15 N-[2K2-benzyloxy-l-naphthyl)thi^ 

L-leucinylJhydrazide; 

N-[2-[NJtf-bis<2-methylpro^^ 

pyridinylmethoxycartx)nyl)-L-leucinyl]hydrazide; 

N42-(9-phenanthre^ 
20 leucinyl]hydrazide; 

N-[2<9-anthracenyl)th^ 

leucinyljhydrazide; 

N42-[N^-bis<2-raethylpropyl)a^ 

leucinyl)ydrazide; 
25 N-[2-[NJN-bis^2-meAylpropyl)a 

N-[2Kl-naphthyl)thiazo^ 

leucinyljhydrazide; 

N42-[N^-bis-(2-methylpropyl)anuno]thiazol^ylca^ 

leucinyl)hydrazide; 
30 N^[2-[N^-bisK2-methyliropyl)amino]thiazol^ylc^ 

L-leucinyl]hydrazide; 

N-[N^-bis<2-me%lpropy^ 

phenylaraino]thiazol^ylcarbonyI]hydrazide; 

N^2-phenylthiazol^ylc^ 
35 leucinyljhydrazide; 

N-[2-[2^4-terr-butoxycaibonyl)benzyloxyphenyl]thiazol^ 

pyridinylraethoxycmbonyl)-L"leucinyl]hydrazide; 
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N-[2-[2-(4-cari>oxybeiizylo^^ 
pyridinylmethoxycarbonyl>L-leucinyl]hydrazide; 
N-[NK4-terf-butoxycarbo^^ 
N-phenylamino]thiazol^ylcaibonyl]hydiazide; 
5 N-[2-[N^-bis<2-methylp^ 
butoxyairbonylbenzyloxycarbo^^ 
N-[N-(4-ca*oxybenzyloxyca^ 
phenylamino]thiazol-^ylcaibonyl]hydrazide; 
N-(N-benzyloxywronyI-l^leucinyI)-N , -[2-[2-(4-rcit- 
10 butoxycarbonyl)benzyloxyphenyl]thiazol-4-ylcaibonyl]hydrazide; 
N^4xmyloxycaronyl4-4euc^ 
ylcarbonyljhydrazide; 

N-[N^6-methyI-3-pyridinylinethoxycaibonyl)-L-leucinyn 1 -naphthyl)thiazol-4- 

ylcarbonyljhydrazide; 
15 N-(N-benzyloxycartK>nyl-L-leucinyI)-N*-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 

N42-(N^yclopropyl-N^clopropylnre^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2^^ycIopropyl-NK:yclopropy 
20 pyridinylniethoxycarbonyl)-L-leucinyl]hydrazide; 

N-(N-reit4>utoxycaibonyU>4eu^^ 

cyclopropylmethylanuno)thiazol-4-ylcarbonyl]hydrazide; 

N-[2^n^clopropyl-N^yclopropylnieth^ 

(2-pyridinyhnethoxycarbonyl>L-leucinyl]hydrazide; 
25 N-[2-(2-benzyIoxyphenyl)t^^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-[2^2-benzyloxyphenyl)thiazol^ 

pyridinylmethoxycarbonyl>-L-ieucinyl]hydrazide; 

N-[2-[N-methyl-N^2-nrc^^ 

30 pyridinylmethoxycarbonyl)-I^leucinyl]hydrazide; 
N42-[N-methyi-N-(2-m^ 

leucinyljhydrazide; 
N-[2-(N^yclopropyl-N^clopr^ 
L-leucinyl)hydrazide; 
35 N-[2-(NH7clopropyl-N^cioprop^ 

pyriddnylmethoxycaibonyi)-L-leucinyl]hydiazide; 
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N-[N^3-terf-butoxycaibonylben^ 
cyclopropylme%lamino)thiazol^ 
N-[2^1-naphthyl)thiazo^ 
N-[N-(2-methyl-3-pyridinyim^ 
5 ylcarbonyljhydrazide; 

N-[2-(l-naph%l)thiazol^ylc^ 
N-[N-(3-ca*oxybenzyloxyc^ 

cyciopropylmethylamino)thia2ol^ylcaibonyI]hydra2dde; 

N-[2^1-naph%l)thiazol^yfc^ 
10 N-[2-(l-naph%I)thiazol^ylc^ 

N-[2-(l-naphthyl)thi^ 

leucinyljhydrazide; 

N-[2-(l-iraph%l)thiazoi^ylc^ 

N-[2Kl-naph%I)thiazol^ylcar^^ 
15 N-[2-(l-naphthyl)thi^ 

N-[2-(l-naphthyl)thiazol^ylcaA^^ 

N-[N-(14soquinolinoyl)4^1eu^^ 

N-[N-(3-isoquinoUnoyl)^ 

N-(N^4-methylimidazol-5-ylcarbonyl)-^ 
20 ylcarbonyljhydrazide; 

N-(N-benzyl-L-prol^ 

N-[N-(l-benzyl-5-methyIimid^ 

ylcarbonyljhydrazide; 

N-|K^3-methyUsonicotinoyl)^ 
25 ylcarbonyljhydrazide; 

N-(2-(N^yclopropylamino)ttt^ 

leucinyljhydrazide; 

N-[4-methyl-2-(3-phenoxy)phenylpentanoyl]-N*-[2-(i-naphthyl)A 
ylcarbonyljhydrazide; 
30 N-[N-(2-benzoxazolyl)-L^^^ 

N^-benzyloxy<^onyWMeu^ 

ylcarbonyljhydrazide; 

N-[2-[N^yclopropyl-N-(2-me^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydFazide; 
35 N-[2-[N^yclopropyl-N^2-meto^^^ 

pyridinylmethoxycarbonyI)-L-leucinyl]hydrazide; 
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N-[2-(l-naphthyl)thia^ 

leucinyl]hydrazide; 

N-[4-methyi-2K4-pbenoxy)pte^ 

ylcarbonyljhydrazide; 

N-[2-[N-bis-(cyclopropylm^^ 

pyridtoylmethoxycarbonyI)-L-leucinyl]hydrazide; 

N-PKN-cyclopropyl-N-cyclopmpylme%lamino)^^ 

quinolinoyl)-L-leucinyl]hydra2ide; 

N-[N-(8^uinolinoyl)^ 

N^-benzyloxycarbonyl^ 

N-[2-(Nn:yclopropyl-NK^ 

quinolinoyI)-L-leucinyI]hydrazide; 

N42-(N-cyclopropyl-N^yclopropylme%^ 

isoquinolinoyl)-Heucinyl]hydrazide; 

N^2-(N-cyclopropyl-N<y^^^ 

quinolinoyl)-L-leucinyi]hydrazide; 

N-[2-|N-bis-(cyclopropylmethyl)amino]thia2ol^y 

pyridinylmethoxycarbo^ 

N-(N-benzyloxycart>ony«^^^ 

ylcarbonyl]hydrazide; 

NKN-benzyloxycaibonyl4,-^ 

ylcarbonyljhydrazide; 

N-[2Kl-naphthyl)thiazol^ylcarbonyl]-N*.[N-[3-(2^ 

leucinyl]hydrazide; 

N-[2-[N-bisKcyclopropylmethyl) 

leucinyl)hydraztde; 

N^-benzyloxycarto^ 

ylcarbonyl]hydrazide; 

N-[2^K^clopropyl-NK:yclopropylme%lamino)thiazol^y 

methylnicolinoyl)-L-leuciiiyl]hydrazide; 

N-[2^^clopropyl-NH:yclopropylmethylamino)thia2ol^ 

methylnicotinoyl)-L-leuciiiyl]hydrazide; 

N-[2^^yclopropyl-NH:yclopropylinethylamino)thia2» 

methylisonicotinoyl)-L-leucinyl]hydrazide; 

N-[2^^:yclopropyl-N^yclopropylmeto^^ 

quinolinoyl)-L-leucinyl]hydrazide; 
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N-[2-[N-bis-(cyclopropy^ 
leucinyljhydrazide; 

N-[2-[N-bis^cyclopiopyImethyl)amino]thiazol^ylcarbonyn 
leucinyljhydrazide; 

5 N-[2-[4-(2^-dimethyIaminoethoxy)-l-naph^ 

quinolinoyl)-L-leucinyl]hydrazide; 

N-[2-(N^yclopropyl-NK:ycIopropylmethylaiiiino)tM^ 

quinoiinoyI)-L-leucinyl]hydiazide; 

N-[2-[N-bisKcyclopropylmethy^^ 
10 L-leucinyl]hydrazide; 

N42-[N-bis-(cyclopropylm^^ 

leucinyl)hydrazide; 

N<N-benzyloxycarbonyl-^^ 

N^-benzyloxycaibonyl-Iwso^^ 
15 N-[N^4Klimethylaminoinethyl^^ 

ylcarbonyljhydrazide; 

N-(N-benzy loxycarbonyl-L-norieucinyl)-N , -[2-( 1 -naphthy l)thiazol-4- 

ylcarbonyljhydrazide; . . . . ... . . . _ 

N-|N^4^iiirethyla^ 
20 4-ylcarbonyl]hydrazide; 

N<N-ben2yloxycart>onyl-L-^^ 

ylcaibony[]hydrazide; 

N42KN^yclopropyl-N^clopro 

methylimidazol-5-ylcarbonyl)-I^leucinyl]hydrazide; 
25 N-[N-[4^4-morpholmome^ 

ylcarbonyl]hydrazide; 

N-[NK2-roethylnicofo^ 

N-[N-(6-methyta«>tinoylH^^^^ 

N<N-b-fm-butoxycarixrayl^ 
30 cyclopropylraethylamino)thiazol-4-ylcarbonyl]hydrazide; 

N42^^yclopropyl-N^clopropylmethylamino)thia^ 

quinoIinoyl)-L-b-rert-butylalanyl]hydrazide; 

N-[N-(4~methyUniidazd^^ 

ylcarbonyl]hydrazide; 
35 N-[N-(4~me%limidazol-5-ylca^^ 

ylcarbonyljhydrazide; 



131 



WO 98/48799 



PCT/US98/08740 



N-[2-(N^cIopropyl-N^ycIopro 
methylimidazol-5-ylcaitonyl)-L-b-te^ 
N-[2-(l-naphthyl)thiazol^y 
N-[2-( l-naphthyl)thi^ 
5 butylalanyl]hydiazide; 

N-[2^1-naph%l)thiazol^ylca^ 
N-[2Kl-naphthyl)thiazoI^ylcart)onyl]-N^-picolmoy 
N-[N-(6-me%lmcotooyl^ 
ylcaibonyl]hydrazide; 

10 N-[N<4-methylimidazol-5-ylcarbonyI)-L-b-cyclopropylalM^ 

4-ylcarbonyl]hydrazide; 

N-[2<l-naphthyl)thiaroI^ 

cyclopropylalanyljhydrazide; 

N-[N-(6-methyliucx)tinoyI)-^^ 
IS ylcarbonyljhydrazide; 

N-[2-(N-cyclopropyl-N^yclopro^^ 

L-b-terf-butylalanyl)hydrazide; 

N-[2^H:yclopropyI-N^yclopropylmethylamino)^ 

isoquinolinoyl)-L-b-fert-butylalanyl]hydrazide; 
20 N-(N-te/*-butoxycarbony 1-L-b-cycIopropylalany l)-N' -[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazol^yl«u^>OT 

N-[2^K;yclopropylmethyl-N-pro 

pyridinylmethoxycaibonyl)-L-leucinyl]hydiazide; 

N-[N-(6^methyliri(»ti^ 
25 ylcarbony!]hydrazide; 

N-[2-(l-imphthyl)thia^ 

N^2-(l-naphthyI)thiazol^yl^^ 

cyclopropylalanyljhydrazide; 

N-IN^S-isoquinolinoylVLrb-cyclopropylalanyll-N* [-[2-( l-naphthyI)thiazol-4- 
30 ylcarbonyljhydrazide; 

N-[N-(l-iso<^olinoylH^b^ 

ylcarbonyljhydrazide; 

N-[2-(l-naph%l)thi^ 

cyclopropylalanyljhydrazide; 
35 N-[2^^yciopropyl-N^yclopro^^ 

quinolinoyl>-L-b-cyclopropylalanyl]hydrazide; 
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N-[2-(N-cyclopropyl-N-cy^ 
methylimidazol-5-ylcarbo^ 
N-[2-(N-cyclopropyl-NK;yd^ 
isoquinolinoyl)-L-b-cyclopropyialanyl]hydrazide; 
5 N-[2-(N^clopropyl-N^yclopio^^ 

methylid(X)tinoyl)-L-b<yclopn)pylalanyI]hydrazide; 
N-[N-(4-methyHmidazol-5-ylcarbonyl)-L-norleuciny^ 
ylcarbonyl]hydrazide; 
N^2^1-naphthyl)thiazol^yl^ 
10 N-[2-(l-naph%l)thiazd^ 

N-[2^^yc!opropyl-NK:yclopro^^ 
quinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(N^c!opropyl-N^yclopropylrae^ 1 - 

isoquinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 
15 N-[2-[N^clopropyW4-(2Hra^ 

pyridinylmethoxyc^rbonyI)-L-leucinyl]hydrazide; 

N-(N-rerf-butoxycarbony^ 

methylpropyl)amino]thiazol^ylcaitonyI]hydrazide; 

N-[2^1-naphthyl)thiazol^yl^^ 
20 butylalanyl]hydrazide; 

N-[2-(ln^phthyl)thiazol^ylc^ 

butylaianyl]hydxazide; 

N-[N^l-isoquinolinoyl)-I^^^ 

ylcarbonyljhydrazide; 
25 N-[N-(3-isoquinolinoy l}-L-b"^rf-buty lalany I]-N' - [2-( 1 -naphthy l)thiazol-4- 

ylcarbonyljhydrazide; 

N-[N-(6-methyliucotinoyl>L-norieucinyl]-N'-[2-(l-naphthyO 
ylcarbonyljhydrazide; 

N-[2^l-naphthyl)thi^ 
30 N-[2<l-naphthyi)thiazol^yl^ 

N-[N^l-isoquim>li^ 

N-[NK34scKiumolinoyl^^ 

N-[2-(N^yclopropyl-N-cyclopro 

hydroxyrathylimidazol^ylca^ 
35 N42-[N-cyclopropyl-N-(2-m^ 

quinolinoyl)- L-b-cyclopropylalanyl]hydrazide; 
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N-[2^^yclopropyI-N^yclopro^^ 

methyinicotinoyl)-L-b-fe/t-butylalanyl]hydrazide; 

N42-[N^yclopiopyH4-(2-metty^ 

methylimidazol-S-ylcaibonyl)- L-b-cyclopropylalanyl]hydra2ide; 
5 N42-[N^yclopropyl-N^2-methy^ 

quinolinoyl)- L-b-cyclopropy lalany I]hydrazide; 

N42-[N^yclopropyl-N-(2-methylpropyl)amino]thiazol^ 

methylnicotinoyl)- L-b-cyclopropylalany l]hydrazide; 

N-[2-(l-naphthyl)thiazol^ylc^ 
10 N-[2-(l-naphthyl)thiazol^ 

N-[2-(l-naphthyI)thiazol^yicarbonyI]-N*-[N-(2^uin 

N-[2<l-naphthyl)thiazol^ylc^^ 

N-[2^1-naphthyi)thiazol^ylcaito 

norvalinyl]hydrazide; 
15 N-[2-(l-naphthyI)thiazol^yl^^ 

norvalinyI]hydrazide; 

N-[2-(l-naphthyl)thia^ 

N-[2^1-naphthyi)thiazol^ylc^^ 

(IS, rS>N, ^-bis-t4-[l<N-benzyloxycaibonylaminoV3-methylbuty 
20 ylcarbonyl]hydrazide; 

N-[2-[N^yclopropyH*-(2-raethylp^^ 

methylnicotinoyl>>Lrb-rfift-butylalanyl]hydrazide; 

N-[2-[Nn;yclopropyl-N^2-methy^ 

methylimidazol-5-ylcartK>nyl>L-b-rerr-butylalanyl]hydra^ 
25 N-[2-(N-cy clopropyl-N-cyclopropy lraethylamino)thiazol-4-y lcarbony l]-N'-[N-( 1- 

isoquinolinoyl)-L-b-re/t-butylalanyl]hydrazide; 

N-[NK5-butylpicoIinoylH^b^^ 

cyclopropylmethylamino)thiazol^ylcaibonyl]hydrazide; 

N-[2-(N^:yclopmpyl-N^clopropylmethylamino)thiazol^ 
30 methylpicolinoyI)-L-b-rert-butylalanyl]hydrazide; 

N-[2-(N^yclopropyl-NH;yclopro^^ 

fluorobenzoyl)-L-leucinyl]hydrazide; 

N-[N-(4-fluorobenzoyl)-L4e^ 

N-[2<l-naphthyl)thiazd^ 
35 butylalanyl]hydrazide; 

N-[N^2-methyl-3-pyridinyl^ 

naphthyl)thiazol-4-ylcarbonyl)hydrazide; 
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N-[2-(l-naph%l)thiazol^ylca^ 

cyclopropylalanyljhydrazide; 

N-[N-(2<nethyl-3-pyridinylmeto^^ 

naphthyl)thiazol-4-ylcarbonyl]hydrazide; 
5 N-|N^6-methyI-3-pyridinylniethoxycartx)nylVL-^ 

naphthyl)thiazol-4-ylcaibonyl]hydrazide; 

N-[N<6-raethyl-3-pyridinylme^ 

aaphtfayl)thiazol-4-ylcaibonyl]hydrazide; 

N,N-bis-[2-( 1 -naphthy l)thiazol-4-y Icarbony l]hydrazide; 
10 N-[2-(N^:yclopropyl-NH:yclopn)pylmethylamino)t^^ 

naphthyridinoyl)]-L-bK:yclopn)pylalanyl]hydrazide; 

N-[2-[N^clopropyl-N^2-m^ 

difluorobenzoyl)- L-b-cyclopropylalanyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-me%fo^ 
1 5 flluorobenzoy l)-L-leuciny l]hydrazide; 

N-[NK54mtylpicolinoyl)-L-te^ 

cyclopiopylniethylamino)thiazol^ylcaibonyl]hydrazide; 

N-[2-[N^yclopropyl-N-(2-meA^ 

dimethoxybenzoyl)-L-leucinyl]hydrazide; 
20 N-[2-[N^ycIopropyI~N-(2-methyIpropyI)amino]thiazol^ 

difluorobenzoyI)-L-b-re/t-butylalanyl]hydrazide; 

N-[2-[N^clopropyl-NK2-me%lpropyl)amino]thiazol^ylcarb 

dimethoxybenzoyI)-L-b-rerr-butylalanyI]hydrazide; 

N-[N^5-butylpicolinoyl)-I^b-te^^ 
25 cyclopropylmethylamino)tWazo!^ylcarbonyl]hydrazide; and 

N42-[N^yclopropyl-N-(2<ne%^ 

methylpicolinoyl)-L-b-rm-butylalanyI]hydrazide. 

21. A compound according to Claim 20 which is selected from the group consisting of: 

30 

N-[2-[N^clopropylmethyl-N^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
N-[2<4-me%l-l-naphthyl)^^ 
leucinyl]hydrazide; 
35 N-[2-[N-methyl-N<2-^ 

pyridinylmethoxycaibonyl)-L-leudnyl]hydraride; 
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N-[2Kl-naphthyl)thiazd^ 
leucinyl]hydrazide; 
N-[2-(l-naph%l)thiazol^y^ 
leucinyljhydrazide; 
5 N-[2K5-acenaphthyl)t^^ 
leucinyljhydrazide; 
N42-[N-cycIopropylinethyl-N-(2-m 
methyl-NK4-pyridinylmetho^^^ 
N-[2-(NK:yclopropyI-N^yclopropylmethylamino)^^ 
10 pyridinylmethoxycarbonyl)-L4eucinyl]hydrazide; 
N-[2-[N^yclopropyImethyl^ 

pyridinylmethoxycarbonyl)-I^leucinyl]hydrazide; 

N-[2-[Nn:yclopropylmethyl-N<2-methylpropyl)amino]thi^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
15 N-[2-[N^yclopropylmethyl^ 

methyl-N-(3-pyridinylmeto^^ 

N-[2^^yclopropyl-NK:yclopro^^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2^^yclopropyl-NK:yclopro^ 
20 (4-pyridinylmethoxycaibonyI)-L-leucinyI]hydrazide; 

N-[2-[NJ^-bis<2-methylpropyl)aminolthiazol^ylcarb^ 

p>ridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[N-(4-pyridraylmethoxycarb^^ 

tetrahydn>quinolino)]thiazol^ylcaibonyl]hydrazide^ 
25 N-[2-[NJN-bisK2-me%lpropyl)amino]thiazol^ylcarbonyn 

pyridinylmethoxycarbonyI)-L-leucinyI]hydrazide; 

N-[2^^yclopropyl-N^yclopropylmethylamino)thi^ 

(3-pyridinylmethoxycarbc)nyl)-L4eucinyl]hydrazide^ 

N-[2-(NK;yclopropylnie%^^ 
30 pyridinyhnethoxycart)onyl)-I^ieucinyl]hydrazide; 

N-[2-(2-benzyloxy-l-nap^ 

L-leucinyI]hydrazide; 

N-[2-|NJ4-bis<2-me^ 

pyridinylmethoxycaibonyl)-I^leudnyl]hydrazide; 
35 N-[2-(9-phenanthreny^ 
leucinyljhydrazide; 
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N-[2-[NJ^-bis<2-me%lpropyl)a^ 

leucinyl)ydrazide; 

N-[2-[NJ^-bis-(2-methylpro 

leucinyl)hydrazide; 
5 N-[2-[N^-bis<2-methylpit>pyl)ai™^ 

L-leucinyl]hydiazide; 

N-[2-[2K4-tert-butoxycarbonyl)te^ 

pyridinylmethoxycarbonyI)-L-leucinyl]hydrazide; 

N-[2-[2^4-<airboxyben2yloxy)phra^ 
10 pyridinylmethoxycaifoonyl)-L-leucinyl]hydrazide; 

N-[N-(4-feit-butoxycarbOT^ 

N-phenylamino]thiazol-4-ylcaibonyl]hydrazide; 

N-[2-[NW>isK2-rathylpropyl)am^ 

butoxycarbonylbenzyloxycaibonyl)-L>leucinyl]hydrazide; 
15 N-[N^4-caAoxybenzyIoxycaibony^ 

pheaylamino]thiazol-4-ylcarbonyl]hydrazide; 

N-[N-(6-methy l-3-pyridinyimethoxycarbonyl)-L-leuciny l]-N'-[2-( 1 -naphthy l)thiazol-4- 
ylcarbonyl]hydrazide; 

N-CN-benzyloxycarbonyl-L-leucinyl^N'-P-CN-cyclopropyl-N- 
20 cyclopn>pylmethylamino)fr^ 

N^2-(NK:yclopropyl-NK:yclopropylra^ 

pyridinylmethoxycarbonyI)-L"leucinyI]hydrazide; 

N^2-(N^yclopropyl-N^clopropylirc^ 

pyridinylmethoxycarbonyl)-I^leucinyl]hydrazide; 
25 N-(N-fe/t-butoxycarbonyl-L-leucinyl)-N , -[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N^yclopropyl-NK^clopro^^ 

(2-pyridinylmethoxycarbonyI)-L-leiicinyl]hydrazide; 

N42^2-benzyloxyphenyl)tM^ 
30 pyndinylmetboxycarbonyl)<L^leucinyl]hydrazide; 

N-[2-(2-benzyloxyphenyl)thiazd^ 

pyddinylmethoxycarbonyl)>I^leucinyl]hydrazide; 

N-[2-|TN-methyl-N-(2-nieft 

pyddinylmethoxycaibonyl)"I^leucinyI]hydrazide; 
35 N-[2-[N-methyl-N-(2-methylpropyl)amino]thiazol^ 

leucinyl]hydrazide; 
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N-[2-(NH;yclopropyl^ 

L-leucinyl)hydrazide; 

N-[2-(N^yclopropyl-N^yclopro 

pyndinylmethoxycaibonyI>L*leucinyl]hydrazide; 
5 N-[N<3-rm-butoxyaui>ony^ 

cyclopropyline±yiamino)thiazoI^ylcaitK)nyl]hydrazide; 

N-[2^1-nin?hthyl)tbi^ 

N-[N<2-methyl-3-pyridinylm^^ 

ylcarbonyl]hydrazide; 
10 N-[2^1-iiaphthyl)thiazol^ylcaA^ 

N-[N^3K2^xybenzyIoxycaitonyl^^ 

cyclopropyImethylaniino)thiazol^ylcaibonyl]hydiazide; 

N-[2-(l-naphthyl)thiazol^yk^ 

N-[2Kl-naph%l)thiazol^yl^ 
15 N-[2Kl-naphthyl)thia»^ 

leucinyl]hydrazide; 

N-[2-(l-raphthyl)thiazol^ 

N-[2-( lMiaphthyl)thiazoI^ylca^^ 

N-[2<l-naph%l)thiazoI^ 
20 N-[2-(l-iiaphthyl)tfcazoI^yl^^ 

N-[N-(l-isoquinolinoylH>^ 

N-[NK3-isoquinoiinoyIH^^ 

N-[N^4-methyUmidazol-5^ 

ylcarbonyljhydrazide; 
25 N-[N-(l-beii^l-5HDrethyUiiud^ 

ylcarbonyljhydrazide; 

N-[N-(3-methylisomcotmoyO 

ylcarbonyljhydrazide; 

N-(N4>enzyloxyaiibonyM^^ 
30 ylcarbonyljhydrazide; 

N-[2-[N^clopropyl-NK2-methylpropyl)araino]tluaro^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-[2-[N^yclopropyH*<2-ine^ 

pyridinylmethoxycarbonyl)-I^leucinyl]hydrazide; 
35 N-[2^1-naphthyl)thiazol^ 
leucinyljhydrazide; 
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N-[2-[N-bis-(cyclopropylme^ 
pyridinylmethoxycarbonyl)-L-leucinyI]hydrazide; 
N^2-(N^yclopropyl-N^yclopro^ 
quinolinoyl)-L-leucinyl]hydrazide; 
5 N-[N-(8-quinolinoyl>^ 
N^-benzyloxycartx^ 

N-[2-(N^clopropyl-N-cyclopiopylme%lamino)tW 
quinolinoyl)-L-leucinyl]hydrazide; 
N-[2-(N^yclopropyl-N-cyclopropyImethylamino)tf^ 
10 isoquinolinoyl)-L-leucinyI]hydrazide; 
N-[2^^yclopropyl-N^clo^ 
quinolinoyl)-L-leucinyl]hydrazide; 
N-[2-[N-bis-(cyclopropylm^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
15 N<N-benzyloxycartonyl-^^ 

ylcarbonyl]hydrazide; 

N-(N-benzyloxycarbonyI-^^ 

ylcarbonyl]hydrazide; _ _ _ . . 

N42-(l-naphthyI)thiazol^yl^ 
20 leucinyl]hydrazide; 

N-[2-[N-bis^cyclopropylm^ 

leucinyl)hydrazide; 

N^4>en2yloxycarbony^^^ 

ylcarbonyl]hydrazide; 
25 N-[2^K:yclopropyl-NK;yclopropylmethylamino)thia2ol^ 

methyinicotinoyl)-L4eucinyl]hydrazide; 

N-[2-(N^ycIopropyl-NH:ycIopiopylmcthylamino)^ 

methyUsonicotinoyl)-I^leiicinyl]hydrazide; 

N-[2<N^yclopropyl-N^ 
30 quinolinoyl)-L-leucinyl]hydrazide; 

N^2-|N-bis<cyclopiopylmetfiyI)amino]thi 

leucinyl]hydrazide; 

N-[2-[N-bis<cyclopropylmethyl)amino]thiazo 
leucinyl]hydrazide; 
35 N-[2-[4^2£^methylaminoeto^^ 
quinolinoyl)-L-leucinyl]hydra2ide; 
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N-[2-(N-cyclopropyl^ 
quinolinoyl)-L-leuciny!]hydrazide; 
N-[2-[N-bis-(cyclop^ 
L-leucinyl]hydrazide; 
5 N-[2-[N-bis^cyclopropylmethyl)amino]thia2ol^ 
leucinyl)hydrazide; 
N^-benzyloxycaibo^ 
N-(N-benzyloxycaibony^ 
N-(N-benzyloxyattbonyHwiorl^^ 
10 ylcarbonyljhydrazide; 

N-[NK4^methylaminomethylbenzyloxycariw 

4-ylcarbonyl]hydrazide; 

N^N4)enzyloxycaibony^^ 

ylcarbonyl]hydrazide; 
15 N-[2^^yclopropyl-N^yclopropylmeth^ 

methylimidazol-5-ylcarbonyl)>L4eucinyl]hydrazide; 

N-[N-[4^4-moipholinomethyl)ben^ 

ylcarbonyljhydrazide; 

N-[N-(6-metfaylnicot^ 
20 N-(N-b-tert-butoxycaito^ 

cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N-cyclopropyl-N^yclopropylmethylamino)thiazol^ 

quinolinoyl)-I^b-tert-butylalanyl]hydrazide; 

N-|N-(4-me%limida^ 
25 ylcarbonyljhydrazide; 

N-[N^4-methylimid^ 

ylcarbonyljhydrazide; 

N-[2^^;yclopropyl-N^yclopropy 

methylimidazol-5-ylcarbonyl)-L-b-rert-butylalanyl]hydrazide; 
30 N-[2^1-naphthyl)thiazol^yI^ 

N-[2-(l-naphthyl)thiazo^ 

butylalanyljhydrazide; 

N-[2-(lHo^hthyl)thiaro^ 

N-[2-(l-naph%l)thiazoI^ 
35 N-[N-(6-mediyliucotinoyl)-L-b-cyclopropylalanyl]-^ 

yicarbonyl]hydrazide; 
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N-P^-(4-methyliimdazol-5-^^ 
4-ylcarbonyl]hydrazide; 
N-[2-(l-naph%l)thiazol^yica^ 
cyclopropylalanyI]hydrazide; 
5 N-[N-(6-methylnicotinoy l)-L-b-tert-butylalany I]-N' -[2-( 1 -naphthy l)thiazol-4- 
ylcarbonyljhydrazide; 

N^2-(N^ycIopropyI-N^ycIopropylmethylamino)tM 
L-b-ter^butylalanyl)hydrazide; 

N-[2-(NK:yclopropyl-N^clopropylmethylamino)thiazo 
10 isoquinolinoyl)-L-b-rerf-butylalanyl]hydrazide; 
N-(N-re^butoxyairt>onyM^^ 

cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(N^yclopropylmethyl-^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 
15 N-[N^6-methylnicotinoylH^ 

ylcarbonyljhydrazide; 

N-[2-(l-naphthyl)thiazol^yl^ 

N-[2-(l-naphthyl)thiazol^ylcaito^ 

cyclopropylalanyijhydrazide; 
20 N-[N<34soquinolinoyl^ 

ylcarbonyljhydrazide; 

N-[N^l-isoquinolinoylH.-bK^ 

ylcarbonyl]hydrazide; 

N-[2^1-naphthyl)thiazol^ylc^^ 
25 cyclopropylalanyl]hydrazide; 

N-[2^-cyclopropyl-NK;ycto^^ 

quinolinoyl)-L-b-cyclopropylalanylJhydrazide; 

N-[2-(N^ydopropyl-N^clopiopyta^^ 

methylimidazol-5-ylcaibonyl)-L-b^ycIopropylalanyl]hy(lrazi 
30 N-[2KN^yclopropyl-NK:yclopiopylniethylaniino)thiazol^ylc^ 

isoquinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(N-cyclopropyl4^:yclopropyl^ 

methylnicotinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[N-(4-methylimidazo^^ 
35 ylcarbonyl]hydrazide; 

N42^1-naphthyl)thiazol^ylcaibony^^ 

N-[2-(l-naphthyl)thiazol^ylcaii)on^ 
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N-[2-(N-cyclopropyl^ 
quinolinoyl>-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(N-cyclopn>py 1-N-cyclopropy hnethy lamino)thiazol^-y lcarbonyl]-N , -[N-( 1 - 

isoquinolinoyl)-I^b-cyclopropylalanyl]hydrazide; 
5 N-[2-[N-cycIopropyl-N^2-i^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 

N-(N-re/T-butoxycaibonyl-W^ 

methylpropyl)amino]thiazol^ylcarbonyI]hydrazide; 

N-[2Kl-naph%l)thiazol^yl^ 
10 butylalanyl]hydrazide; 

N^2^1-naph%I)thiazol^y 

butylalanyl]hydrazide; 

N-[N-(l-isoquinolinoyl)-L-b-r^ 

ylcaibonyi]hydraztde; 
1 5 N-[N^34soquinolinoyl)-L-b-te/t-butylalanyl]-N*-[2-( l-naphthyl)thiazol-4- 

ylcarbonyljhydrazide; 

N-[NK6-roe%lmcotinoyl)-I^nori^ 

ylcarbonyl]hydrazide; 

N42Kl-naphthyl)thiazoI^yl^^ 
20 N42-(l-naphthyI)thiazoI^^ 

N-[N-(l-isoquinoliiK>ylH^^ 

N-[N^3-isoquinolim>yl)^ 

N-[2-(N^:yclopropyl-N^yclopropylmethylamino)thia^ 

hydroxymethylinudazol^ylcaibo^ 
25 N-[2-[N^clopropyM^(2-methy^ 

quinolinoyl)- L-b-cycIopropylalanyl]hydrazide; 

N-[2-(N^clopn^yI-N^clopropylmethylamino)th^ 

methylrucotinoyI)-L-b-rerr-butylalanyi]hydrazide; 

N-[2-[N^clopropyl*NK2-methylpropyl)amino]t^^ 
30 methylimidazol-S>ylcaibonyl>- L~b-cyclopropylalanyl]hydxazide; 

N-[2-[N^clopropyM^2Htne%^ 

quinolinoyl)- L-b-cyclopropylalanyl]hydrazide; 

N-[2-[N^yclopropyl-N-(2-m^ 

methylnicotinoy I)- L-b-cycIopropylalanyl]hydrazide; 
35 N42-(l-naphthyl)th^ 

N-[2^1-iwph%l)thiazol^yl^^ 

N-[2-(l-naphthyl)thiazol^^ 
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N-[2-(l-naphthyl)tMazol^ 
N-[2Kl-naphthyl)thiazol^yica*^ 
norvalinyljhydrazide; 
N42-(l-naphthyl)thiazol^ylca^ 
5 norvalinyljhydrazide; 

N42-(l-naphthyl)thiazol^ylcato^ 
N^2^1-naphthyI)thiazol^yIcaibony^ 

(IS, rS)-N f NM>is-[4-[ 1 ^-benzy loxycarbony lamino)-3-methy Ibuty 1] thiazol-2- 

ylcarbonyl]hydrazide; 
10 N-[2-[N^yclopropyl-N-(2-me%l^^ 

methyMcotinoyl)-L-b-feft-butylalanyl]hydrazide; 

N-[2-[N^yclopropyl-NK2-methyl^^ 

methylimidazol-5-ylcaibonyl)-L-b-fert-butylalanyl]hydr^ 

N-[2^^yclopropyl-Ns^clopropyl^^ 
1 S isoquinoiinoy l)-L-b-re/t-butylalanyl]hydrazi<k; 

N-[N^5-butylpicolinoylH--b-^^ 

cyclopropylmethylamino)thiazol^ylcarbonyl]hydrazide; 

N-[2^n;yclopropyl-N^yclopropyli^ 

methylpicolinoyl>-L^b-re/t-butylalanyl]hydrazide; 
20 N-[2KN^ycIopropyl-N^clopropyli^^ 

fluorobenzoyI)-Lr-leucinyl]hydrazide; 

N-[N-(4-fluorobenroyI)-L4euc^^^ 

N-[2Kl-naph%l)ttaazol^ylc^ 

butylalanyljhydrazide; 
25 N-[NK2-methyl-3-pyridinylmethox 

naphthyl)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(l-naphthyl)thiazol^ylcaito 

cyclopropylalanyl]hydrazide; 

N«|N-(2-methyl-3-pyridinylmethoxycariK)nyl)-L- 
30 naphthyl)thiazol-4-ylcarbonyl]hydraade; 

N-[N-(6-methyl-3-pyrid^ 

naphthyl)thiazol-4-ylcaibonyl]hydrazide; 

N-|>H6-methyl-3-pyridinylm 

naphthyl)thiazol-4-ylcaibonyl]hydrazide; 
35 NJ^-bis-[2-(l-naphthyl)^ 

N-[2-(N-cyclopropyl-N-cyclopn>py ln^thylamino)thiazol-4-ylcaibonyl]-N'-[N-[2-( 1 1 8- 

naphthyridinoyl)]-L-b-cyclopropylalanyl]hydrazicie; 
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